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Engine Frame and Cylinder Tools—II. 
By HerMAN LANDRO 


Nw IE WHEELOCK ENGINE SHOPS, WORCES 
TER, MASS, 

In considering any special tool problem, 

the designer is met at the outset by conflict 


ing interests of shop and check book. The 
shop demands the tool which can best and 
quickest perform the work ; the check book 


demands with a still small voice (which is 
none the less mighty because it is no louder 
than the scratch of the treasurer’s pen as he 
signs his valuable autograph) that the pro 
posed new tool be built for the fewest dol 
lars Which real economy permits. The 
designer takes his head in both hands, and 
fixes one eye on the machine 

shop requirements and the 

other on the cash book, 
and meditates with a divided 
soul. Happy, indeed, is he 
if his conclusions are such 
that when his travail is over 
and done, and the new tool 
stands on the tloor at work, 
his own judgment of its 
performance tells him that 
it Jacks no essential, and 
includes no needless part ; 
that efficiency has not been 
sacrificed to a mistaken 
conception of the real econ- 
omy of the case, nor has 
marred the 
fitness of the tool for its 


needless cost 


work. 

With an established man- 
ufacture of small size, the 
problem is shorn of many 
perplexities. In the case, 
for instance, of the bed of 
a sewing machine to be 
thousands and even millions 
of times duplicated, the ut 
most efficieney is the one 
aim to be considered ; every 
cut in the piece can have 
its own spindle—must have 
its own spindle, and the 
designer is free to exercise 
his mind solely in arranging 
his details to handle the 
work from one tool to an- 
other in the shortest possible 
time ; to make as many of 
the operations as_ possible 
simultaneous, and to insure 
absolute duplication in the finished work. 

the case of an engine cylinder, the 
problem is altogether different. There is 
the cylinder to bore, counterbore, and face. 
If of the Corliss type, there are four valve 
seats to be bored at right angles to the cyl- 
inder bore, and the valve cap seats to 
finish, and these five hollow cylinder cuts 
are to be made in different places for each 
of the many variations in cylinder diameter 
and length demanded. It is easily possible 
to bore the cylinder and all four of the valve 
seats at once ; if this is done the valve seats 
Will be finished long before the main cylin- 
der bore is made, and hence a considerable 
portion of the elaborate multi-spindle boring 
machine must be idle a great part of the 
time. If each of the four valve seats can 
be bored and faced in one-fourth of the time 


required for boring and facing the main 
cylinder, then nothing is gained by the use 
of more than two boring bars, one for the 
evlinder, and one to bore the valve seats ; 
and this case might easily happen when the 
bore of the cylinder was sufficiently small 
in proportion to its length. Again, with a 
very short cylinder it might be a great 
saving of time to have five spindles, and 
bore all of the tive holes at once At this 
stage of preliminary investigation, the cyl 
inder tool maker has a distinct vision of a 
protean type of cylinder boring machine, a 
changeful creature, which shall be a one, 
two, three, four or five-spindle tool, as best 
fits the particular job put before it; as the 
various elements of such a various machine 
glide silently 


in review before his fancy’s 





Fig. 3. 


CYLINDER 


eye, he sees clearly that the parts of such a 
tool should be cheap to avoid idleness of in- 
vestment, and if cheap needfully simple ; 
and if the machine is to be changed to suit 
each individual job, which means that it is 
to be erected wholly or in part afresh for 
every change in its work, then it must not 
only be cheap in cost of individual parts, 
but very quickly pulled apart and put to- 
gether ; and these correct premises open up 
How this 
field was ploughed at the Wheelock shops by 
John Wheelock himself, and what he har- 
vested from his labors therein, is clearly 


a wide field for investigation. 


enough shown in the engravings and text 
which follow. 

With a structure which is to be pulled 
apart and put together almost daily, and to 
have its actual dimensions varied continu- 
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ally, long and closely-titted journals would 
With 


such a machine the points at which power is 


entail a constant delay and annoyance 
delivered to the boring bars must vary 
greatly, and hence the power transmission 
may very well be had through small, light 
and quick running parts. Globe journals 
for the boring bars would seem to meet the 
needful support conditions, and a worm 


drive gives a quic k -belted prime mover, 
which meets the power delivery problem, 
vlobe 


and worm driving, and the whole 


Given these two ideas of journals 
scheme 
very quickly develops itself into the form 
shown in Fig. 1 for the main bar and its 
support 

First a substantial, planed sole plate, suit 


ably T-grooved to take the holding bolts 





Fig. 2. 





BORING 


large enough in = surface dimensions and 
depth to give room and reliable foundation 
support, is set so that the bottoms of the T 
Slotted 


uprights with bracketed feet are secured at 


grooves just clear the shop floor. 


any desired point by ample bolts sliding in 
the T-grooves of the sole plate. These up- 
rights are in turn provided with 


grooves for bolts which retain the horizon 


vertical 


tally slotted crossheads carrying seats for the 
boring bar journals at any needed hight 
above the top of the sole plate. The boring 
bars with their driving end journals in place 
are shown in Fig. 2, precisely as the machine 
appears in its ‘‘ knock down” condition. Be 
yond the bars in Fig. 2 stand the uprights, 
long and short, for the cylinder and valve 
seat boring bars, all on the flat T-grooved sole 


plate. 


So simple and quickly handled are 


these parts that I saw them changed from 
Fig. 2 to Fig 


not the quickest means of 


Linside of 25 minutes with 
With 
air hoists as shown in the Rhode Island Lo 


handling, 


comotive Shops« \ linder tools « ngravings, the 
work could have been done in much less 
than that time. Fig. 3 shows the mill at 
work boring one of the valve chambers and 
facing the ends of the cylinder, which is re 
ferred to in Mr. Hill's Fig. 10. It will be 
observed that the valve chamber boring bars 
are driven by pulleys direct, while the main 
bar is driven by a worm gear; this combined 
method of driving makes it easy to take the 
power for all the spindles from one counter 
shaft in a plane at right angles to the cylin 
der axis. Fig. 3 is the best view obtainable 
as the machine stands, B is the valve boring 

bar driven by the large 
pulley P. Wis the main 
bar driving worm driven by 


the small belt pulley A, 
Fig. 3 

Fig. 4 shows the light 
bars for the valve seats 
standing against the other 


side of the same rack. 

The valve seat bars are 
all for boring tapers to suit 
the well-known valve seat 
construction of the Wheel 
ock engine so built that 
the whole valve seat can 


be removed bodily from 


the cylinder and replaced 
with great ease 

These small boring bars, 
Fig. 4, are very peculiar in 
having the worm gear cut 
in the surface of the globe 
journal, which makes a very 
easy and simple construc 
tion; the cross bar and cap 
are so made as to confine 
the globe end of the bar 
and the driving worm, or 
to release both, by turning 
a couple of nuts on the 
holding bolts ; nothing more 
simple could be had. The 
whole of this work is so 
fully shown by the engrav 
need not be 

The globe 


gears are in some 


ings that it 
enlarged upon 
worm 


cases made of wrought-iron, 
and in some cases of bronze. 
On one of the old draw- 
worm 


ings the globe is 


‘charcoal iron,” a legend of 
Whether charcoal 
wrought, or charcoal gray iron, is not speci 
fied, but I 
that was intended, 


specified as 


olden time indeed. 
believe it was wrought-iron 


No cylinder boring was in progress the 
day I was at the Wheelock shops, and I did 
not have the valve-boring bars put in place 
for Fig. 1, as they would have confused the 
small scale engraving. They are, however, 
very easily and quickly put in any desired 
position. There are two of these sole plates 
adjacent to each other in the floor of the 
Wheelock shops, which should give capacity 
for a very considerable output. 

Fig. 6 is from a blue print construction 
sheet of a valve seat bar for taper boring, 
the taper being obtained by shifting the 


center at one end of the bar. This drawing 
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full 
description It 


is so 


as to need no detailes 
that 


and clear 
will be observed 
globe journal is used. It is 
construction 


this 


center that the per foot taper is an uncer 


of taper bar with shifting 


1 


the 
in element of 
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for by the inclination of the way to the axis 
of the The in Fig. 
ample for the production of this bar, and do 
It will be 
noticed that the double-end globe journal is 


bar details given 7 are 


not require detailed dese ription. 


























nothing in the general scheme of the Wheel 
ock boring tools which need entail any un- 
certainty of result ; if the boring bar journals 
remain unchanged through the cut, the re 


sults with bars shown in Figs. 7 and 8 must 
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a very cheap and rangy rig, and with th 
expensive addition of air hoists it mig] 
very expeditiously 
quickly 
mill. 


handled—perhay 
as any three or five-spindle b 


tain quantity The shifting center can indicated be good. The bar shown in Fig. 6 is objec- = 
never be put twice in the same place with Fig. 8 is a construction sheet of alarger  tionable only because it is difficult to adjust Upon reflection, a number of question 
ut something more than is shown in these bar, and shows a 3-tool boring head, which a shifting center bar twice ezactly alike. For garding this general scheme of cylinder 
this reason Fig. 7 is far the better taper ing, made me decide to delay this 
9 =) boring bar construction. Of course, no bar until I had inspected work done b 
~ : / ea ot _| with a faulty journal support can ever give Whee lock machine. Mr. John W he 
2 Li duplicate results. The hinged boring tool himself told me of this boring mill 
1) o¢ DB feature is a novelty to me, and I cannot spoke of it in terms of unqualified comn 
" a(D Db a one : 7 s 5 
° therefore speak of its advantages. It is not ation. At the Wheelock shops I met, i: 
' a common feature, and is, of course, open to — first instance Mr. Edward K. Hill, ; 
dent. who polite ly 
( ¢ | wee firmly refused m« 
WHEELOCK ENCINE COMPANY, mission to enter 
Las” =p | BUILOERS OF THE | a 
shop, and informed 
IMPROVED WHEELOCK ENGINE. ; 
fi ~\ that the cylinder } 
y / Cpt 6- 1898 ing machine was 
] Soa, of a tool which he w 
< aA A 
les ees al wh, th, af enn ——— - allow described as 
( ( A f r : » use at the Wheel 
v (Ra NAA ham x v c 
- Fs Z 2 TL Sve shops. Mr. Hill 
%. 
Fig. 6 **Set-over’’ Taper Boring Bar. Whitlock Engine Shops YD i Ry) {Hy PA the tool was not ge 
7 Sliding Tool Block with Star Feed 4 >> r 4 4 ¥ 4 - 
:; i ih D “3 | : hs ia that while its work 
nd View « tion of Bar me THR ‘ ‘ 4 j é 
{ KG. _ as a 2 a L$ «Fy } J usable it was not 
Showing moveab nte? Ht ) :° , 5 A Ap ails \ y 
f To 7 - I wi Qi / \3 q to present requi 
= B < 2-0 | | 2 Ped j ie Ni 
o — © L339" |\43;-.* ments, and that dr 
se byl oo: > m. > AN ON i , 
% 3; i fart a © /\ Sod] \F 2a Rave ings were under 
qj i hy Jn . /eg iti & . + + _— » ., 
Tool Block Fitted to Dovetail ey | eke =~ 3 halt ae a ie ; & for a very carel 
° Rak » p 3 . 
LANA without gib VAR | "Is dy 28 N 7 2 SS SEE : \ Wj 4 | considered — structi 
> : tee 4} Ske S¢ 4M jot which would certai 
> { =e a le Bar Y Ss . 
Star Wheel Z J t eh de | ge CE add) - - * not take the forn 
- — + ee ee eee Sh trey f—z- . 
"4 ina Z Les Be x S the machine hx 
— ‘ = — \ ' , ate nme seleelineas 6 SS Hirth, | 1 83 
\ ry . — - - - a - fa f shown. 
~~ A Rough. Fru. fart, — — GF was } } a ‘ 
| ; Diam “W) <Dinin eA g a jpop ; 4 {< Finally, influen 
- - : ae | \# f : 
\ Ze, . | \ } ] : A Fund chufe ~ Jz iy Bk solely by most 
WTA Le - / \ A Tirushang ” ” — 3% * ) y! mendable consid 
/ A \ ¢ ' 
Boring Bar No. % ~ ff ae 2 ‘ \ B Cure coun Mi bore - one = - ¢ j t f tions of the possi 
nme wee 4 ” ory 
Cast Tron, Taper toi foot ™ , p a . " 5 F Vie fs - oe , 
a Section at 5 c Boru ot yy 4 ea i arent an a historic and edu 
3"_3 1 ~ a " y ne a eyLuwedia tut — — §F _rwe tional value of a 
Maa 5 “Nt Pocket i t TH . I <a =. gH scription of t 
= ft ; . Derae whale othis~ Forre anistnam 
= | ; 2 zF’ Boy * : dit emer A Care anler hola —_—fe ©& i aes 4m fr tiem 7 mat hine ? Mr. H 
‘ Vot turned 3 i e_ LER, ae gave me permission 
18 - 18 wn show it, and hims 
Porn Artry way : “ 
“Y Y er era a furnished the sign 
2 ¢ G@tuwach Kh VF 44 “nae ca ; 
- Fixed Taper Boring Bar Traveling Tool Block-way —— details of one evi 
3 Inclined to axis of Bar, Gl ye rnals Fig. 9. der boring operatio 
Z § From Wheelock Engine Shops ? - 
- §——»v S iD : which is given her 
ial }—_ han maaan z — == _#_&- hh : .. P 
3: 19 with as Fig. 9.5 It must be remember 
= 3 i 2M tne : 
~ ——-_ that this mill has bored all of the larg 
Fig. 
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Wheelock Shops 
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Section through 
Tool Joint 





Worm Drive in Globe Jou rnath 


Fig. 8. 


drawings to locate it, with any assurance of 
the result. Because of this it has been sup- 
planted by the construction shown in Fig. 7, 
in which 
and has always the same axis. 


the bar rotates on fixed centers, 
The taper is 
obtained by sliding the tool block along a 
dovetailed way planed in the side of the 
bar, and is inevitably exactly that called 


Section 


through Hand Screw Gear 























— 


" 
Charcoal Tron 78 





For /4° bed bars 








Babbitt 


3 


American Machinist 


CYLINDER BORING. 








has the peculiarity of hinged tools, which 
drop back out of cut if the bar rotation is 
reversed. 
indicated 


In this example babbitt lining is 
for the 
wearing surface is of limited extent. 

The support of a bar must be 
good ; if not, a crooked bore or an uninten- 


the globe bearing, and 
boring 


tionally tapered bore may result. There is 
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14 teeth pe 


rinch 


the objection of uncertain position, which 
follows as soon as a part is made movable. 
The Wheelock cylinder tools afford a valu- 
able study in boring bars, and there is surely 
no radical objection to this general plan of 
boring mill, except that at every setting re- 
liance must be placed on the care of the 
workman who puts the bars in place. It i 


Wheelock cylinders, made at Worcest 
and the excellent satisfaction given by t! 
Wheelock engines to their users must al 
be borne in mind. It is quite possible 

view of the job details and measuremet 
in Mr. Hill’s Fig. 9, that the flexibility 

the Wheelock piston packing has been 
Whe 
lock engine than the accuracy of cylind 
bore produced by the Wheelock boring mil! 
the mill fully merits th 
attention which it is always well to giv 


creater factor in the success of the 


Nevertheless, 


unique examples of really original work. 
It is clear Fig. 9 that the 
journal feature of the Wheelock boring bar 
is a too short cut for reaching a desired end 
The universal adjustability of the journ 
should not have been obtained in so simp 
a manner. Had the cylindrical boring ba 
journal been retained, and the univers 
adjustability secured through hanging th 
cylindrical for the = cylindric 
boring bar journals in gimbals it is quit 


from 


glot 


bearing 


likely that the bars would bore true cylit 
ders. Evidently the globe worm wheels d 
not act efficiently as boring bar supports 
The worm gears for driving the bars shoul 
undoubtedly have been larger, as heatin 
of the driving worms, due to friction 
the thrust shoulder of the worm, forces th: 
use of lighter cuts than the 
might take. 

In a final conversation Mr. Hill expresse: 
a very decided opinion in favor of a mor 


] 


boring tool 


elaborate and far more costly type of cylin 
der boring mill, and in discussing the pro 
posed new boring mill of the Providenc 
Steam Engine Company, which 
shown in this series, he said that 


will be 


see the way very clearly to the profitabl 
ness of an investment of $5,000 or $6,000 i: 
a multi-bar cylinder boring mill, such as th: 
Providence Co. have under consideration. 
Fig. 10 shows a double tool-post plan 
saddle, by the use of which both of the 


he could 
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sshead ways of the Wheelock engine can 
planed at the same time where they are 
le ares of twodifferent circles. Mr. Hill 
ks the crosshead ways are as well made 
ires struck from the piston rod center 
cing the use of this fixture needless. The 
tts-Campbell and Providence Companies 
ke angular crosshead ways, while the fine 
nolds-Corliss engines, installed by one of 
Philadelphia traction companies within 
last year, have crosshead ways which 
ild well be produced with the ingenious 
ner rig shown in Fig. 10 
ndoubtedly the readers of the AMERI 
N MACHINIST who are interested in steam 
vine cylinder production will join me in 
inking Mr. Hill for his courtesy and con 
eration in enabling me to put the Wheel 
< boring mill before them, and join also in 
sincere wish for the success of the 
Wheelock Company in their new, finely 
ranged and well-lighted shops. 
——— 
\merican Mechanics Compared with 
Others. 


In the New York Sun Mr. Hiram Maxim 
has given his views regarding the relative 
rits of American and European machin 
and the relative proficiency of Ameri 
mechanics compared with those of other 
intries. Few men, p< rhaps, have had a 
ler experience with mechanics in various 
untries, and it is therefore gratifying to 
te that his comparisons are very flattering 
American machinists and machinery, 
which are shown to be making rapid head 
Lf he Says: 
‘When the German Government decided 
make rifles on the American interchange 
le plan they purchased from the Pratt & 
Whitney Co., Hartford, Conn., about $1,500, 
000 worth of American tools These were 
brought to Germany, and a manufacturer in 
Berlin, seeing the great advantage of the 
American tools, established a factory and 
commenced to build them on a large scale. 
To-day this manufacturer has not only prac 
tically driven English tools from the mar 
ket on the Continent, but he is also sending 
ols to England and selling them at prices 
considerably below English tools 
‘In regard to the supposed superiority of 
English-made tools, I would say that when I 
first came to England, wishing to buy lathes, 
| examined a large number by different 
Kkuglish manufacturers, and | was surprised 
tind how old-fashioned they wert Upon 
sking why they did not make better lathes, 
they considered ita good answer tosay: ‘ Oh, 
everybody knows that everything of Eng 
lish make is very much better than anything 
made abroad.’ Hardly a manufacturer 
knew of the existence of the new American 
tools. So when_l had to equip some very 
rge factories, | found it much to the ad 
vantage of my company to purchase the 
vreater part of the tools from American 
makers, 
‘Americans also excel in the manufacture 
revolvers and sporting rifles, while for 
voodworking tools and machinery they are 
ahead of all other nations. They are 
iso ahead in automatic machinery for work 
ing metals, and also in boot and shoe machin 
ery, ete. There are, perhaps, about as many 
vreat inventions made in the United States 
sin all the rest of the world. The English 
ay be considered the 
most skillful manufact 
ers of high-class woolen 
roods. They are quite 
jual to any in the man 
facture of velvets and 
ushes. The hand-made 
uuble-barreled guns used 
r sporting purposes 
ive reached a higher 
egree of excellence in 
England than in any other 
untry. The English 
lso have a leading posi 
on as builders of ships 
ind marine engines. 
Microscopic and photo 
sraphic apparatus is also 
ery well done in Eng 
ind. Germans are very 
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good mechanics; they are quick to appre 
ciate the advantages of a new system and 
to adopt it German tool makers have 
profited very largely by the introduction 


{ 


of American tools. Only a very few such 
tools, as, for instance, milling machines, et 
ire imitated in England. but the Germans 
imitate every mortal thing of any value 
made in the States, and their work is only 
slightly inferior to that of Americans l 
have purchased and compared genuine 
American tools with German imitations, and 
have found that the castings of the former 
are sounder and stronger, and that the 
deviation from truth, though very small, 
in the German tools, is three or four times 
as great as in well-made American mac hines. 

Frenchmen are all-around good mechan 
ics. The imitation of American tools made 
in France is nearly asaccurate as the genuine 
articles themselves, while their instruments 
of precision are quite as accurate as those 
made in the States, but they are not made 
in quantities as is done there, and so the 
price of the French instruments is four or 
five times as great as the American.”’ 

Speaking of imitations of American arti 

cles in foreign countries, he said 

I was very much amused to tind such a 
large number of very small gun shops, little 
shops about eight by ten feet, employing 
about two men, and everybody was working 
on Remington rifles. They sold a complete 
rifle for about $2, with 100 rounds of ammuni 
tion. Tasked how this was done, and found 
that the barrels of the guns were rejects from 
Belgium, that all the mechanism of the gun 
was made of malleableiron and case- hardened 
Upon examining one of these guns, I found 
marked on the barrel * Manufactured by the 
Remington Arms Co lion, New York, 
Patented sé 


and so.” TL asked them why 
they stamped this on the barrel, and they 
informed me that the guns they made were 
sent to Africa, and nobody in Africa would 
buy arifle that was not made in the States 
Rach factory had a genuine Remington rifle 
asa model, and these were used as jigs and 
gauges for the imitation guns which they 
were making 
-- oe 
New Tools for Turret-Machine Work. 


Ina previous issue we gave some account 
of the Jones & Lamson Machine Company's 
shops at Springfield, Vt., and of some of 
the methods pursued in’ them We now 
present illustrations of what may properly 
be called their new system of doing work in 
the turret-head machine, * 

Kvery one who has had experience with 
screw machines knows that for every job 
put upon such machines there is, some where, 
a minimum number of pieces which must be 
made after the tools are ‘‘set up” (¢. e., se 
lected) and adjusted to prdevc e in the machine) 
Which minimum number must be made be 
fore Changing, or it will pay better to do the 
work in the lathe by the usual method 

This minimum number varies with the 
character of the work, but any plan by which 
the labor cost of “‘setting up the tools” is 
very materially reduced, of course, extends 
the field of usefulness of the turret-head ma 
chine. 

Besides doing this the plan to be described 


enables the tools to be held with consider 





4th toot 


\) 
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ably more 
held 
don 


rigidity than when each one is 


separate lv, and by it jobs to be easily 


Which could not otherwise be readily 


wcomplished except by the lathe in the reg 
ular way 


The new plan I 


consists, in the main, of 


job all fitted 


prope rly adjusted to a solid ring or 


having the tools for a given 
up and 
plate of cast-iron which is doweled and 
bolted to the top of the flat 
whiah, of 


adapt d to the purpose 


turret i form 


of turret course, is especially 


In order to make the matter understood 


we vive Sone ot the 


engravings showing 
tools and operations arranged in the Jones 
& Lamson shops for making parts of the flat 
turret lathe itself, besides a few other exam 
ples 

Fig. 1 


chine as. set 


is from a photograph of the ma 
up for performing the third 
operation upon the outer sleeve for the J. & 
L. M. Co.’s automatic die 
tric and 


This is an eccen 
is 54 inches finished outside diam 
eter. It iscut by sawing from a bar of open 
hearth machinery steel, and a plain eecen 


tric hole is first made through it and it is 


faced on one side. It is then held upon an 
eccentric expansion arbor and finished out 
side, the arbor referred to being fitted to the 
thread of the spindle and a split taper sleeve 
used to hold the work upon Fig. 2 is from 
a drawing and the tools are marked to indi 
cate the order in which they are 
the work 


brought to 
When this job is to be done it is 
necessary only to put the proper chuck onto 
the spindle and fasten the P to the 
turret 

It will be noticed that the third tool is a 
reamer which is so held that it can adjust it 


plate 


self to any slight inaccuracy, and thus al 
ways ream its truesize. The spring S holds 
the reamer back against the square shoulder 
to insure its entering the work fairly, but is 
not stiff enough to prevent its yielding one 
way or the other when entered and cutting. 
Figs. 3 and 4 
performing the outside operations on a forged 
This 


been bored and 


show the arrangement for 


steel collar collar has previously 


reamed, also faced on one 
end, In the present handling it is held on 


an expansion arbor, the first and second 








Fig. 9 


operation beirg the finished 
The third 


operation faces the rough end, while the 


rough and 
turning of the two diameters. 
fourth operation faces the rough end to its 
exact length. At the same time it faces the 
variation at this 
End elevation of the 
feeds 


shouider, for the limit of 
point is but .001 inch. 
fourth tool 
these tools in almost radially. 

Figs 


tion on the 


shows a small cam that 


5 and 6 show the first turning opera- 
automatic die These 


pieces are now made of tool steel, and come 


body. 


to the machine as left by the cutting-off 
saw, from a 48-inch bar. The chuck is of 
special interest, for it'seems to be the only 
kind of that will hold the piece 


against the action of cutting tool B, held in 


chuck 
cross slide No. 2. The first tool roughs the 
diameter to 48} inches ; the second shoulders 
down to 28 inches diameter, and at the same 
time cuts a groove with tool 4. The reverse 
motion of the cross slide brings into opera- 
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The third 
diameter of 44 


tion end-finishing tools Cand D 
tool turns to the finished 
inches. The fourth tool is an ordinary drill 
and the fifth reams and counterbores a hole 
that is not important except for clearance 
Fig. 7 shows the method for turning pis 
ton rings of sizes from 12 inches down. The 
first operation being that of rough turning 


for a single ring, the second 
third 
facing and cutting off the ring to its exact 


width It will be that the last 


finishing cut for the same, and the 


noticed 


ad Stock 


le 
¢ 
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tools as shown were for a class of work that 
was not very particular, so that the finishing 
tool was allowed to finish a short distance 
back of the roughing tool In some cases 
the roughing tool would be set far enough 
ahead to completely travel across the rim 
The 
third 


before the finishing tool started to cut 
reamer and counterbore occupy the 
position 

Fig. 10 is the tool for working on the in 


terior of the a X& L M Co.’s roller feed 


casting, which is about 8 inches in diameter 
The first operation in 

this case is to rough 

bore the largest inte 

rior diameter, which 

ae. goes to the depth of 
fs. ~ about 4 inch The 

¢ / \ second tool is the 
same except for size, 

und finishes to exact 


fit. The 


a boring bar 


third tool is 
which 
hole, 
fourth is a 


bores the small 
and the 

cross slide which car 
ries five cutting points 


The first operation em 





ploys three of these 
tools, one of which 
faces the outer end, 














New Toons ror TURRET-MACHINE WorRK., 
operation provides for a tool on the inside, 
which cuts a groove into the metal so that 
the outer parting tool leaves less burr on 
the finished piece 

Figs. 8 and 9 show the method as ap 
plied to 
held by a special-jawed chuck that opens 
inside of the rim, and is 


turning gears. These gears are 
provided with 
clamps which pass over the arms. There is 
a feature of this outfit not shown, 7@. e., 
the inner facing tool for facing the inside of 
the hub. This is a dead spindle fitted to 
the live spindle of the lathe, and is operated 
from the outer end, the inner end having a 
cutter that acts on the inside of the hub the 
sume as the counterbore. The first opera 
tion, as indicated, faces the side of the rim 
and the outer end of the hub. The reverse 
motion of the same cross slide finishes each 
The operation 
carries a twist drill and roughing and _ fin- 
The 


side of the rim second 


ishing tools for the outside diameter. 
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Fig. 10 


and the other two are used in facing the 
The 
remaining two tools in this fixture operate 
with 


shoulder and inside end of the boss. 


the reverse motion of this slide, and 


finish the same surfaces that are roughed 


The reamer acts 
last, and it wilf be noticed that the reamer 
is loosely mounted. One feature peculiar to 
all these jig tools with cross slides is illus 
trated best by this last print, and that is 
that the tool block in the cross slide is so 
constructed that it may be run out of its 
slide and another used without disturbing 
the setting of the tools. 


by the opposite tools. 


—-_ —— 

We have an inquiry from the superintend 
ent of a large cotton-mill in Constantinople, 
who wishes to know where in this country 
machines are made for making carding, in 
which cloth is used as backing instead of 
leather. We infer that he has such machines 
made in England, but wishes to know what 
is done in that line in this country. Will 
makers of such machinery, or those who 
know where it is made, please advise us ” 


May 2, 1895 
Gias and Oil Engines.—Il. 


Mr. Geo 
spoke of his experience in looking for 
engine suitable 


tichmond, being called u 
for driving small refrig« 
ing machines, and stated that he had { 
that the oil engines had, toa great ext 
superseded the gas engine in England 

disavowed being an authority on the 

ject, and introduced Mr.W. Lawrence W 
a member of the Institute of Mecha: 
Engineers, of England, and of the Ger 
Society of Engineers, and representatiy 
Hornsby & Sons, of Grantham. Mr. W 
said, in part : 

doubtless, that 
producer is an ordinary 


Most of you know, 
cylindrical vi 
lined with fire brick, and more or less it 
cate in shape, according to the invent 
idea of what his patent is, and with cert 
cooling surfaces, or heating surfaces, or 
ducting surfaces, or something; but you 
tind 150,000 patents in the patent jour 
doubtless, and they have all got someth 
about them. But the simplest produc 
have ever used was a column of fuel ab 
10 feet high 


was coke 


The fuel we used in Eng! 
the coke which after distillat 
of the Luscous product was a residue wl 
went to make the cost of the production 
gas a mere cipher to the corporation runn 
that gas concern, In Leeds, where I | 
my experience principally, the gas wh 
was distributed through the 


nothing in the holder—it was all profit 


houses ¢ 


have seen the figures, and I have gone i: 
it with the chairman of the Gas Commit 
of the Leeds Corporation, and it is a { 
that it was a decimal short of nothing in 1 
holder, You laugh, but I am telling 4 


the facts. The by-products 


from maki 
the bituminous gas were so valuable at th 
time that they paid all the expense, inte: 
and depreciation of plant, and the gas in t 
holder cost nothing but distribution «a: 
accounts. We were — usi! 
enormous quantities of gas for welding sti 
tubes. 


collection of 


We made tubes of varying diamet: 
from 20 inches to 60 inches, and these var 
in thickness from 5, to 3, and we weld 
these with the ordinary coal gas, and our g 
bill ran from £6,000 to £7,000 a year. Ig 
hold of this water-gas process, as it was ma 
in Germany at the time, and I saw that 
seemed a very good heating medium, v¢ 


cheaply 


produced, and we 
plant there. 


went in for 
The plant was a magnifice: 
success, so far as we were concerned. | 


reduced our gas bill from between £6,00 
and £7,000 to just over £1,000 a year—fu 
interest, depreciation, labor, distribution 

everything concerned came just over £1,000 
a year, or 


something under one-sixth 


what we paid before. That gas cost us « 
three 
per 1,000 cubie feet. 


an average about pence half-pent 
We made only wile! 
vas, but we got no by-products, and ther 
fore it cost us something in the holder. — | 
the water-gas business there are no by-prod 
ucts 
In the oil engine we have a machine whic! 
works with the ordinary petroleum of con 
merce, that is, any of the lighting oils whi 
are in the market. It will also work wit 
the heavier oils up to the specific gravity 
9, and it will work with an oil 
g that 
oils have, and up to 320° Fahr. 
oil of 3820 pretty 
The process through which this oil goes | 
The er 
gine is provided at the back of the cylinde: 
with a small cylindrical chamber, which w 
eall the vaporizer. 


having 
the ordinar 
Now wl 


strong oi 


flash point of anythin 
Fahr. is a 


produce its power is as follows: 


On to this vaporizer 

fixed a valve chamber, which really hold 
two valves, and which are the governo! 
valves of the engine, the one opens inwi 

to the vaporizer, the other opens by th 
action of the governor outward, and throug! 
a small pipe conveys any oil which is 
required back into the tank from which th 
pump has drawn it. The rest of the con 
struction of the engine, so far as its cor 
municating the power imparted to it 

concerned, is almost identical with the g 
engine—a trunk piston and connecting ro 
and crank shaft; on the crank shaft a pair « 


skew wheels, the skew wheels driving 
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engines up to 50 or 60 horse-power. 


May 2, 1895 


shaft—almost identical again with the gas 
‘ e—which shaft communicates motion, 
fir to the governors, and then to two 
\ s, one for the air inlet, and the other 
fi he exhaust; the air inlet cam at the 
sa time operates a small pump from 3 


inches in diameter, according to the 

r of the engine to be developed, and 

t pump has a stroke which can be ad 
d by the regulation of the screw—that 

is, the oil pump—so that the amount of oil 
which is injected into the vaporizer is ex 
ul in proportion to the power the engine 
rejuires. Suppose you are running the en 
y at half power, you run the pump at 
hi stroke ; 
it full power, you run the pump at full 


if you are running the engine 
stroke, that is, if you know you are going 
to do so. But if you are running the en 
gine at full power, and throw off half the 


machine, the governor will do that, but the 
effect will not be so perfect as if you, know 


ing What you want, reduce it yourself, 
The exhaust valve has a double cam very 
similar to the gas engine, by which a portion 
of the compression can be released when 


starting the engine. Now, in operating the 
engine you begin by heating the vaporizer 
with a lamp, an ordinary parafline lamp 
with a circular wick, to which a small fan 
is attached, producing for the time being a 
little petroleum forge. It takes five to ten 
minutes to heat that vaporizer. The only 
process is to fill the lamp, and turn the fan 
handle. As soon as it is bot enough you 
can turn your fly wheel, and your engine 
goes off at full cock; 
and it goes off at full power then and there, 
itself. The 
tion of the oil in the vaporizer restores to 


itis ready immediately 


governing continual combus 
the vaporizer the heat which has been ex 
tracted by the vaporization of the oil, and 
the heating of the air necessary to produce 
These engines 


the subsequent explosion, 


have been running continuously for two 
months, day and night, without stopping, 
without any hitch whatever, and the higher 
the work that is taken out of the engine, up 
to full power, the better the engine works. 
At very low powers the engine will want a 
little nursing, 
she will work right along. We 
engine at 5:30in the morning, and the men 


perhaps, but at full power 
start our 


come in at 6 o'clock, and she is never looked 
at again, except when the man goes in at 
dinner time and oils her, and at half-past 
5, when he goes to stop her, and there is no 
outside flame, no exposed red heat or dan 
erous flame of any sort about the engine. 


Asked what he meant by nursing, Mr 
Wildy said that if the engine has to run light 
for five or six hours, which I suppose no 
sane man would do under ordinary circum 
stances, it is possible that he may want to 
puta little brake onto the engine or some 
thing of that sort—to put a little work on 
her 

Asked if there was any residuum in the 
None whatever We 


have run for two months and there was not 


cylinder, he said: 
as much as you could wipe off with your 
land, 

rhe consumption runs about seven-eighths 
of a pint of American daylight or water 
white per horse-power on all sizes of en 
vines. It runs a little lower, but only a lit 
tle lower, on the larger engines than on the 
snialler ones, 
pint. 
he friction of the engine itself. I am giv 


The very small ones will run 


There is a greater loss owing to 


you the brake horse-power, not indi 


We sell the engine on 


ted horse- power. 


the power which the purchaser is going to 
vet off the fly wheel. He doesn’t care what 
the power is in the cylinder, A 16 horse 


power engine uses just .8 of a pint. 

in Russia they are adopting these en 
vines and we cannot keep pace with them. 
With usin England it is a matter of consid 
eration, because the oil which I understand 
you give about 7 cents a gallon for, costs us 
They 
doing wonderfully well with the engines 


about 6 pence half-penny a gallon. 


over there. Every class of power-user is 
opting them, to the rejection of, all steam 
They 

in the hands of stablemen, gardeners, 
coachmen, all sorts of people, who after 
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they are once instructed, know’ what 
to do. 

The pressures in the oil engine are rather 
lower than in gas engines. In the Scotch 


gas I have had as much as 210 pounds initial 
pressure in the gasengine. The consequence 
is that the terminal pressure is so high that 
the exhaust becomes noisy 

The following written discussion was con 
tributed by Mr. Paul Winand, superintend 
ent of the Otto Gas Engine Works, Phila 
delphia 
PHILADELPHIA, April 11, 1895 
Hurron, 
Sec. A. S. M. E. 
DEAR SIR 


Mr. F. R 


Thad the pleasure of being 
present at the meeting of your society, last 
night, and would have asked for the privi 
lege of making a few remarks on the sub 
ject, as a representative of the Otto Gas 
Engine Works, had it not been for the late 
ness of the hour at the close of this very in 
teresting discussion May I be permitted to 
offer these remarks in writing as a supple 
ment to the discussion ” 

It wasa pleasure for me to add my share 
of applause after Mr. Reeves’ very able ex 
position of the subject. [ fully concur with 
the same, except on a few minor points 

Concerning gas lighting by incandescent 
burners, | know by actual experiment that 
the temperature obtained from producer gas 
is not sufficient for the purpose. On account 
of the large percentage of inert gases which 
it me cessarily contains, it is not even econom 
ical to enrich it for lighting purposes 
However, by reason of the cheapness of the 
power obtained from this gas, 
electric lighting is generally the 
best possible way of providing 
light in such an installation. 

Pure water gas, though it can 
well be used in incandescent 
burners, is more eXpensive per 
heat unit, and on the whole can 
not compete with preducer gas. 

It is thought that 
by increasing the number of im 


generally 


pulses, the gas engine can be 
greatly improved as far as reg 
ularity of motion is concerned 
This is only an argument of rela 
tive value, however, as the ques 
tion resolves itself to this : 
Whatever the number of im 
pulses may be, there must be fly 
Wheels of sufficient) momentum 


to produce the desired degree 


of regularity. Now, is it cheap 
er, more economical and gener 
ally preferable to have a simple 
engine with a large amount of 
momentum, or a more compli 


cated one with smaller — fly 


wheels?) The same regularity 
can be obtained in all cases, and 
it has not been proved that a 


simple engine of — sufficiently 
high speed is not the more prefer 
able solution, Considerable expe 
rience in this line has shown 
to me that it would be decidedly 
wrong to complicate the con 
struction in order to get more 
than one impulse for each revolution, — I 
should wish to emphasize the point mac 
relative to the use of fuel gas for industrial 
heating purposes concurrently with its use 
for power. The advantages of gaseous fuel 
when applied not only on a large scale, 
as for metallurgical operations, but in smaller 
apparatus of various kinds are being grad 
ually recognized. 
The engines at Danbury, so carefully 
tested by Mr. A. Burchard, were built by 
the Otto Gas Engine Works with the pro 
vision, as he has stated, that they could be 
operated indiscriminately by producer gas or 
by illuminating gas. The latter gas having 
about six times the heating value of the 
former, it will be easily understood that a 
compromise had to be resorted to in the con 
struction, the result being that the engines 
do not give the best possible efficiency in 
either case. Engines built solely for pro 
A test 
of asimilar engine has been made by Pro 


ducer gas would give better results. 


fessor Spangler, and was published in the 
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Journal of the Franklin Institute, May 


1893. These engines were designed in 1891 
and naturally engines built to-day show a 
marked advance in construction as well as in 
economy 

Since steam is being used in the Danbury 
plant for various purposes, it was quit 
natural to employ a small steam engine for 


starting the gas engines, The large 


Sines 


built now by us are provided with a_ self 
starting device, which renders the use of 
auxiliary power unnecessary and greatly 
enhances the convenience of operating the 


plant 

The eftic iency ofa plant de ye nds on the 
choice of the units of power, and ye rh ips a 
better result could be obtained in this case 
if the units were differently selected 

It should also be 
produc er used is large 


borne in mind that the 
and would be capable 
of furnishing gas for a greater amount of 
power, especially if the load factor was mort 
favorable as it would be, for instance, in the 
operation of a mill or of a water-works, and 
I might well state here that gas power is 
being used extensively in Europe for the 
last named purposes. The assumption made 
by Mr. Burchard that 25 per cent. of fuel 
idded tor the 


production of steam, is rather too high. = In 


should be allowed. that = is 


numerous tests made abroad, the coal used 


for steam was found to average about 12 


per cent 
Up to this date it has been customary to 
use a steam boiler in connection with the 


producer. This is not a necessity, however, 


and we works 


operate in our 


i producer 








Fig. 2. 
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plant without boiler. The necessary amount 
of water vapor which passes with the air 
through the producer is generated at atmos 
pheric pressure by means of the waste heat 
There 


is thus no additional fuel used for producing 


of the was as it leaves the producer. 


steam, and besides the operation of the appa 
ratus is rendered almost automatic 

Mr. Richmond has stated that oil engines 
were not made in this country, that they were 
in fact, hardly known. Such engines have 
however, been manufactured here for several 
vears, and considerabie efforts have been 


made for their introduction We ourselves 
are fully prepared to begin their manufact 
ure if a sufficient demand should arise 
But in view of the fact that gasolene engines 
are so much preferable in 


most every 


respect, it is not surprising that the de 
mand for oil engines should be so small 
Gasolene engines have all the advantages of 
vas engines, and in some of those built) in 
this country to day the provisions for safe ty 


are § 


» absolute that the insurance Companies 
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have ho objec tion to the ir ust Be side Ss the 


objectionable smell which seems inseparable 


from the oil engine there is the objection 
of its not being ready for starting at a 
moment's notice Oil engines are naturally 
wasteful when running at partialand variable 
load This is due to the fact that the proper 
degree of temperature is not maintained at 


the diflerent loads which occur in practice 
When 


ontinuous external flame is used 
or maintaining this temperature the fuel 
consumed in this flame decreases the effi 
it reduced loads 

The oil engine described by Mr. Wildy 


was exhibited at the World’s Fair In this 


cCrencey 


engine the ignition of the charge depends 
on the temperature of the chamber, which is 
left uncooled at the rear. The temperature 
of this chamber, and consequently the time 
of ignition vary with the load, and this 


circumstance produces an additional varia 
tion of the efliciency with the load 

Oil engines are naturally somewhat more 
complic ited 


more expensive, and less con 


venient than gasolene engines, and unless 


there be a marked difference in the prices 
of the two fuels, the latter would seem 
preferable in most cases 

As a conclusion, | would remark that all 


those actively engaged in the development 
of internal combustion engines, cannot fail 
to feel gratified at the increasing interest 
Which is manifested in this subject, and of 
Which yesterday's discussion was a remark 
ible instance 

a=: 


Sprocket-Wheel Milling Machine. 


We present illustrations of a machine for 
milling bicycle sprocket wheels, built by the 
Garvin Machine Company, of Laight and 
Canal streets, New York 

It consists of a Garvin No. 1 Lincoln mill 
ing machine, with special heavy tail stock, 
power feed and automatic stop On the 
table of this machine is a double-spindle in- 
dexing or dividing fixture, mounted in an 
oil pan with the Spindles placed side by 
side, cach fitted with an independent index 
ing dial, operated by a hand lever, and hav 
ine thy 


same number of 


divisions as the 
sprocket to be cut. This arrangement per 
mits of easy and rapid manipulation and in 
sures accuracy in the work. 

The pieces to be milled are mounted in 
gangs on arbors which are securely fitted in 
the two indexing spindles, thus permitting 
a large number of Spro¢ kets to be milled at 
one setting The cutter arbor carries two 
cutters having the exact form of the space 
re quired between the teeth on the sprocket, 
thus at each cut finishing a tooth in every 
sprocket in both gangs. 

The cutters are so made that they can be 


sharpened by grinding without changing 


their form 

We give an enlarged cut of the index 
centers, and it will be seen that they can be 
used on any milling 


power machine or 


planer, The fixture is made with only one 
spindle, if desired 
——-— ope ————_ 


Compound Plagiarism, 


\ paper read before the Western Foundry 


men’s Association, by Chas. Sisson, having 
been found to be copied almost entirely from 
a book called the ‘* A BC of Tron.” 


by a 


written 
man named Sisson, the association 
passed a resolution expunging it, and all 
Now a 
writer in) The Journal of the Franklin In 
stitute, signing himself ‘* W.,” 
‘A BC of Iron” 
cially in the journal mentioned, and = con- 
cludes that : 


reference to it, from the reeords. 


compares the 
with other writings espe- 


With the possible exception of a chapter 
of three pages on ‘Tow to Reduce Cost. of 
Mixture,” concerning which Mr. Sisson is 
entitled to the benefit of the doubt, the 
remainder of the book is simply a_ piece of 
patchwork made by a bungling amateur, 
with the aid of scissors and paste pot and 
conjunctions.”” It iswell known that there 
is altogether too much of this sort of work, 
and it is a goou thing to expose it when 
occasion Offers. There are too many writing 
books who have no call to write them, and 
no ability to write them, and of course they 
must steal their matter. ; 
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New Double-Tenoning Machine. 






We present herewith an engraving of a 
new double-head tenoning machine, which 
will cut to uniform length, and accurately 
tenon both ends of work. v iwrying in length 
from 6 inches to 54 inches, and up to 20 
inches wide and 7 inches thick, being in 
tended for the use of manufacturers. of 
doors, sash, furniture, wagons, cars, ete 

As will be perceived, the machine is sub 
stantially proportioned, and one head is 


movable upon the bed to suit any length of 
These all the 
principal working parts of the machine 


work housings support 

The spindles that carry the tenoning heads 
are of steel 1, inches diameter, lead ground, 
and provided with self-lubricating bearings, 
between which are placed the driving pul 


leys, which are driven by belts provided 


with tighteners, keeping a uniform tension 


for all positions of the spindle . 


The heads have a vertical adjustment 
upon the housings, and the upper heads 
have lateral adjustment, by means of which 
one side of the tenon minty be made longer 
than the other, if desired 

The mandrels that carry the saws are lo 
cated on the opposite sides of the housings 


in advance of the cutter heads, have inde 
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neoler co 


pendent, vertical, and lateral adjustments. 
The coping attachment is located back of 
the tenoning heads, mounted on adjustable 
slides, and driven from independent counter 
shafting, supported on the machine. 

The feeding mechanism is automatic in its 
and is so arranged 


action, as to produce 


accurate work of all dimensions within the 
nominal capacity of the machine. 

Provision is made for changing the angle 
of the cut The 


terial is held in position by adjustable see 


and length of tenon. ma- 


tional pressure bars, holding each piece 
perfectly rigid while being tenoned. There 


are four changes of feed, varying from 15 to 
45 feet per minute 
einai aescatie 
LETTERS FROM PRACTICAL MEN, 


The Electric Motor in the 
Shop. 


Editor American Machinist : 
Anent the articles that you have published 


Machine 


in regard to electric motors in) machine 
shops, I here tender a few remarks on the 
subject as an expression due to practical ex 
perience, as I make great use of electrical 
power for driving various machine tools, 
overhead traveling cranes, etc. 

lam of Mr. Melotte’s opinion that electric 
transmission is of great value, especially in 
the case of works where an extension calls 
increase of above the 


for ordinary power 


original plant installed, 
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In such cases the plant should be divided 


and the extra section driven by electric mo 
tors 

The same applies when tools are to be 
driven at a considerable distance from the 


main machinery 

sut what I cannot admit with Mr. Melotte 
is that there should be electric motors simply 
the 


for of driving 


that 


purpose machinery in 


way when connection could better be 
made direct to the steam engine in the ordi 
nary manner. 

Herstal, 


machine tools 


If memory serves me aright, at 


the Hall, the 


were located, was equipped with several 


Grand where 
driving plants which could easily have been 
actuated by the main engines, and the elec 
tricity could have been made use of for ma 
chinery out of direct connection, or to add to 
the driving power of such tools, etc.,as were 
found insufliciently supplied by the main 
method of transmission 

I cannot admit that there exists any direct 
adcantage in driving electrically. 

In driving directly from the engine there 
is the loss by the belt or ropes, and this loss 
exists for driving from electric generators. 
Consequently these two losses being about 
equal there is the additional loss in the use of 


electricity between dynamo and motor of, 








DoOUBLE-TENONING MACHINE. 


say, 30 cent. Where a portion of the 


plant is to be shut down, I am of the opinion 


per 


that friction clutches will answer the pur- 
pose, and be as handy, practically, as the 
switch 

In my opinion it will be found advantage 
ous to drive parallel shafting by the main 
engine. 
where 


Electricity can properly be used 


the machines to be driven are isolated and 
subject to frequent stoppage. 
The losses through ordinary methods of 


transmission are very often referred to, but 


I think the figures usually given are mis 
leading. 
In our works we have the following ma 


chines: 

76 machine tools. 

1 smith shop machinery. 

1 fan blower. 

‘1 steam hammer. 

1 belt operated trip hammer 

l emery grinding wheel. 

And in addition the usual small auxiliary 
tools, and the same driving power has to 
supply the foundry with power for the blow 
ers (12 H. P.). 

Our main engine is 400 mm. (152 inches) 
diameter by 800 mm. (31} inches) stroke, 
and runs at 66 revolutions per minute, ab- 
sorbing 10 H. P. for friction, and leaving 18 
H. P. for useful effect. 

At present we are working 10 hours per 
day, and 800 days per year, and our boilers 
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vaporize 8 kilos of water per kilo of coal (8 





pounds water per pound of coal nearly a coal 
at 13 frances, 90 centimes (32.70 nearly) per 
ton, so that I believe in our case there will 
be no economy in driving machine tools by 
means of electric motors, especially if we 
consider that the dynamos would here be 
driven by belts 

At all events, as the outlay should prop 
erly return 15 per cent. (taking into account 
interest, depreciation, wear and tear, etc.), 
I could 695 


francs (3135) 


not even with a saving of 


even were such purely saving 
expend a capital of 4,600 francs (3888 
this 


profit, it would 


nearly) on motors, and even if sum 


could be expended with 
equip very few motors in a proper and satis- 
factory manner. A. BOLLINCKX 


Brussels, Belgium. 


Cutting Square Threads, 
Editor American Machinist : 
what ‘‘ A Mechanic ” 
about cutting square threads in the AMERI 
March 21st. 
making 


I notice has to say 


CAN MACHINIST of He gives a 


good for tools for cutting 


plan 

threads. Now, if he or some other 
the AMERICAN MACHINIST 
tell us how to cut square threads, it would no 


square 
readers of will 


doubt be interesting to those who have that 


to do at least. For instance, 


how many times should the tool pass over 


kind of work 


the work in cutting, say, a thread of five to 
the the thread to 
three-sixteenths of an inch less in diameter 


inch, the bottom of be 
than the top of thread on soft machinery 
steel, such as undoubtedly a majority of the 
steel screws are made of, which is steel only 
by being removed from iron just enough to 
have a steel fracture ? Also, at what surface 
speed should the screw be run, and should 
the top of tool be ground square with the 
lathe or square with the angle of thread, for 
instance, with a screw of small diameter and 
I think that any practical in 
formation on the above, as well as any other 


coarse pitch ? 


points that come up in practice that might 
be given from actual experience, would be 
of interest. 

Has any one tried to cut square threads 
die or than with 
point tool; if so, we should be pleased to 


with a otherwise a single 


kind of tools 


they used, giving pitch, diameter, and ma 


hear from them, stating what 
terial operated on, and with what success 
they have met. There is scarcely a machine 
that does or more 
square thread screws on it, and they are 
cut day. If these 
parties who are cutting them would give us 


tool made not have one 


being every some of 
their experience, it would no doubt interest 
a large majority of your readers. 
ALBERT L. 
New Haven, Conn. 


COLBURN. 


May 2, 1895 


Shrinking in Crank Pins, 
Editor American Machinist : 
In your number of 7th March, under 
Some Cincinnati Shop Not 


185, 


heading of 


we observe, page first column 
Messrs. Lane & Bodley have departed | 
the usual practice, and that crank pins 
simply forced or shrunk in, and secured 
no other way. 

We are glad Messrs. Lane & Bodley h 
after a visit Mr. Lane paid us, about a 
ago, inaugurated a system that we | 
for the last 


has given us complete satisfaction, ar 


followed 12 years, and w 
more evidence in favor of our process 
required, the adoption by Messrs. Lan 
Bodley would be a sufticient proof. 
But not only are our crank pins for 
or shrunk in, but also our fly wheels 
fixed the shaft 
made in halves and clamped on the sh 


on without keying, bei 
I hope you will publish these few lines 
© Rendons d Cesar ce qui appartient a Cex 
Brussels, Belgium. BOLLINCK\ 
The Best Engine Setting. 
Editor American Machinist: 

Noting Mr. Sam’l T. Williams’ query 
the AMERICAN Macuinist of March 2 
‘* What latest practic: 
engine setting ?” which you refer to y 


is the und best 
readers, it occurred to me that having b 
a reader of the AMERICAN MACHINIST, 01 
be more specific, having read every issu 
that paper from No. 1, Vol. L., to the pres 
the 
setting experience covering a like num 


and having at same time an engi 
of years, that possibly what little knowle 
I have obtained in that line and time mi 
who h 


read the AMERICAN MACHINIST as | 


be of some value to—well, those 
not 
as I. Let it be understood, however, th 
do not claim my way as the latest and be 
it is the way that has given me the |} 
labor. It will 


have a go 


results with the least 


necessary to assume that we 
foundation, and a level coping stone to st 
on—this word foundation makes me shi 
Ye descendants of Hiram, who always kn 
just how to build an-engine foundation 
set a boiler just right, troubles 
engine men have had, and had 


sweat for, when none but ourselves (and t 


what 
have 


Recording Angel, we hope) would beli: 
but 

way the engine was built, or the way it w 
What a 
on 


that anything could be wrong, 


set. chance for someone to bl 


themselves foundations—there is ¢ 
tainly lots of room. 

Well, after getting the bed of engine 
down over bolts on foundation, I have rea 
a package of pieces of stove-pipe iron th 
can be had from any country tinsmith ; s 
After 
engine frame fairly well in line with t! 


2°x5"", or thereabout. getting | 
shaft it may have to drive, I. begin on 


crank end, and with a couple of iron wed¢ 


f 


/ 


to raise the bed more or less, I shim up with 


the sheet-iron pieces on each side of the tw 
front foundation 3 inch 
away from bolt, until 'evel in line of shat 
I then draw down the 
bolts for Keeps. 


bolts, and about 


these t) 
If when they are dow 
solid, bed is not quite level across front e1 


nuts on 


I slack up the nut on low side, drive n 
wedges and shim up with more sheet-ir 
strips, or if this is too thick, a piece of 

of course, taking the wedges out as sooa 
I get my 
down on nuts on foundation bolts. 
end of the bed 


shims in place, and again dr 
If it 
now level, that is there 
stay. 
and repeat the operation, except that at t! 
same time I level on the guides. 
ends fastened securely and all level, It 
with 
comes in one of the chief advantages of t! 
flat 
slack up on either end of engine bed, «at 


for alignment shaft, and right he 


sheet-iron liners or shims; you « 
move into line without affecting your lev: 
—which you cannot possibly do with wedg 
in place of the sheet-iron—presuming th 
it is not necessary to move the bed, as 
I then take a light hammer a 
drive in all the pieces of sheet-iron that w 


seldom is 


go one on top of the other, 3 or 4 inch 


from each side of all the intermediate fou 


With bot 


I now go to the other end of the bed 


dation bolts between the end ones that ha\ 
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This done, I screw down 


he balance of nuts, and the job is done, and 


hecn made solid. 


[ want tosay that I know it will stay as 
| as the nuts on foundation bolts are kept 
make a clean looking job, or satisfy 
someone’s prejudice, I usually fill in under 
hed with brimstone or cement, either of 
which will answer. This is my best way 
There are many others, | have no doubt, 
who use the same modus operandi. 1 hope 


ear from some of your readers who will 
aps Offer something better 


hicago J. S. STEPHENS 
Belt Splicing. 
Rditor American Machinist : 

(here are times when a specially strong 
splicing is required for belts. A description 
is given below of a method of lacing heavy 
the ‘‘hinge”’ 
effective in 


belts on principle, and which 


has proven cases where other 
splices have failed, 

lhe chief point in the hinge splice is that 
Where a 


a large pulley, and does 


it can be worked like a hinge 


belt travels over 
bend much, almost any 
But if the belt 


around small pulleys, an ordinary 


not need to ver) 
kind of a splicing will do. 
must go 
splice will not stand the strain. 

[fa splice which has been made according 
to the usual way is worked up and down 


like a hinge, the lacing soon works loose, 
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ind at times will break. 
belt can stand any amount of work of this 
kind, 


The lacing laps on each side of the belt 


The hinge-laced 


in common splices, and these laps extend 


across the ends of the butts from hole to 
hole 

The result is the union cannot be bent 
into a very small circle without straining 
the lacing, and perhaps tearing out the 


holes in the leather. Now, if such a splice 
is made to run over small pulleys, the result 
is disastrous. In a hinge splice the pecul 
iarity of the arrangement of the lacing, by 
which each end passes the other between 
the butts, forms a perfect hinge movement 

In making the hinge splice, a row of holes 
should be punched in the belt about three 
the end, using a 


Directly back of 


fourths of an inch from 
No. 7 or No. 8 punch 
these another row of holes should be 
punched with a No. 5 punch. 

The ends of the belt should be pared to a 
feather The 


ibout five-sixteenths of 


edge. lace used should be 
an inch in width. 
Let the lacing begin in the middle of the 
belt at hole No. 1, dividing the lace about 
equal. Bring the lace up between the ends 
of the belt, pass down through No. 2, then 
ul between the belt, 
through No, 3, ends of the 
belt, through No. 4, 
the ends of the belt, and down through No. 

the the belt. and 


down through No. 6, again up between the 


ends of the down 
up between the 
between 


and down 


5, up between ends of 
ends, and down through No. 5, up through 
No. 5, up 
the ends, down through No. 6, up through 
No. 15, down through No. 6, up 
the ends, and back to No. 


\ 


14, down through between 
between 
3, down through 
\o. 8, and up through No. 16, and continue 

the 
the belt. 

With the other end of 
hole No. 1, pass it down between the ends 
through the 
up through No. 8, down between the 


same manner back to the middle of 


the lace begin at 
ind up No. 7, down between 
ends, 
ends, up through No. 9, down between the 
ends, up through No. 10, down between the 


ends, up through No. 9, down through No 


ll, up through No. 9, down between the 
ends, up through No. 10, down through 
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No. 12, up through No. 10, down between 
the ends, up through No. 7, down through 
No. 13, up through No. 7, and continue in 
the to the middle of the 
belt 

Any number of holes may be used 


A feature is the 


same manner back 


in the splice remarkably 


small amount of lacing required. A very 
short piece foes au greut ways and when 
made, this splice will last a long time 


A. DANIELSEN 
Melrose Highlands, Mass. 
Standard Paper Sizes. 
Editor American Machinist: 

Having felt much interested in the subject 
of standardizing paper, cards, ete., for 
several years past, | thoroughly sympathize 
with your efforts in this direction, including 
a reform in the size of trade catalogs. Your 
the 

fixed 
other divisor or 


proposed size of 6'x9" is. on whole. I 
think, the that 


although in some 


best could be upon, 


CUuses 
multiple sizes, such as 9° x12" or 43 (x6 
might be necessary also 

Several years ago I established a binary 
speak, for cutting 


system, so to paper, 


taking as the largest size sheets 24 x36 

and cutting each one in half for the next 
smaller size, and that again for the next, 
and so on, all the way down, as shown 
in the annexed cut These sizes were 


A,B,C, D,E 


This system was 


known and marked as sheets 
and F’; A being 44 x6 
found so very convenient that still another 
division was made, chiefly for sketch pads 
us marked at A A 
that still 
AA A, the size 
this 


which measured 3x44 


This again was so good another 
afterwards was made as at 
being 24°x3", and the sketch pads of 
measurement being extremely convenient for 
waistcoat which is 
the right 


foreseen these latter subdivisions, I 


one’s upper por ket 


usually about size to receive it 
Had I 
should, of course, have started the smallest 
of all with the letter A 


now too late. It is not likely, however, that 


but for this it is 


regular drawing paper will need to be less 


than the size now knownas ‘‘ A.” 


The suggestion in your issue of April 


Ikth, that business cards be standardized to 
a size 8° x5", is an excellent one, except that 
the figures should be 3°x44$", so that a 
thoroughly logical division may be carried 
downward throughout, from the natural 
size of 2 feet by 3 feet as astarting point, all 
as shown in sheet /#. Otherwise paper 


would not cut toadvantage, and the gencral 
logic of such a system would be broken up 
The 
regular 


feature of keeping these cards in 


would be eX 
this 


card-index style 


tremely convenient, and convenience 


cannot be well attained with the heteroge 
neous assemblage of sizes now in use. 
We sometimes find writers advocating 


some pet size of paper, which they have 


Sheets of Standard Paper 


Db 
12418 
| | 
| E 
B | 18 « 24 | 
69 
’ Cc 
iA 1 9x 12 
; l, sae 
i 1 uv ’ 
Sheet F. 22 aw 36 


adopted, as 23°x37', or 19$ inches by some- 
this 


period of our existence no possible reason 


thing else, ete. There is in civilized 


or sense in using these odd sizes, whatever 
the case might have been 20 or 30 years ago, 
when paper makers were more strict in their 
than now. At 


no difficulty in having Comparatively small 


foolishness present there is 


quantities of paper cut to any reasonable 


size desired. The unit of 24x36" is about 
right, both as to actual size and proportion 
of width to 


easily remembered as being in whole feet, 


length. Furthermore, it is 
and one of the dimensions a whole yard 

thus adapting such sheets to be cut from 
These 
features alone should commend it over any 
that Tom, Dick 
The binary divis 


rolls by the usual yard measurement 


set of wild-cat dimensions 
and Harry might prefer, 






ion downward is extremely convenient 


conducive in the 


pape r 
Let us then, all of us, strive to bring forward 


easily remembered, and 


long run to a considerable saving of 


the day when something of this kind shall 
be the standard, not only in regard to sizes 


of drawing and writing paper, but of busi 


ness cards, postal cards, catalogs and even 


books—should it ever be possible to induce 


the book publishers to adopt iny prin ipl 


Whatever of uniformity in their work 


In regard to envelopes, the case is, of 


course, somewhat different, as in some 


instances they must be made enough larger 


than the sizes mentioned to receive the 
same My own usual practice is to have 
them 3} inch larger each way 


OBERLIN SMITH 


Remarkable Strength of Small Steel 
Balls. 
Editor American Machinist: 
1 inclose a photograph which may be of 
interest to you and your readers, since it 


shows a most remarkable fracture produced 
by two steel balls, each finch in diameter, 
Machine 


in ball bearings 


manufactured by the Cleveland 


Screw Company:for use 
The ruptured plate is made of alternate 
and wrought-iron, and 


lavers of hard steel 


347 


The pipeand flange to be brazedare placed 
the 
upper lo se ring D 


upon upper bars as shown, within the 


ind charcoal is filled into 


the lower pan, and also around the outer cir 
cumference of pipe flange, and the damper 
i 
D 
B 
_S t ek 
a oe © oe 























, a Machiniat & 


being opened flange and pipe acquire a uni 
form red heat 


The damper is then closed and the upper 


Charcoal heaped around the tlange and pipe 
as shown in sketch, and an air-hose blast is 
turned into the ring J from above until the 


brazing runs 
With the 


pipes the waste of charcoal is out of all pro 


usual method of heating large 





REMARKABLE STRENG 


~ 


was intended for use in the construction of 


safes. The rupture was produced by pla 

ing the two balls between two plates and 
applying aload while between the heads of 
When 124,000 pounds 
had been applied, one of the plates was rupt 

ured through and through. The other plate, 
Which was made by a different process, was 
uninjured, 


a testing machine 


The picture shows the ruptured 
surfaces of one of the plates, with one ball 
in position 

The remarkable feature was that after the 
rupture wag produced the most careful cal 


ipering failed to detect a change in the diam 


eter of the balls equal to ,,',, of an inch 
R. C. CARPENTER 
Ithaca, N. Y Sibley Colleg 
[In a letter accompanying the above com 
munication, Professor Carpenter says. that 
some of these balls had been previously 
tested and found = to possess strength not 


far from 330,000 pounds per square inch, esti 
mated on 
that 
plane of fracture 


their diameters, and much more 
the the 
The break shown was an 


the 


than estimated upon area of 


accidental one, made during course of 


some tests of various materials for burglar 
Ep | 


proof safe construction, 


Improved Method of Brazing Flanges 
on Copper Steam Pipes. 
Kiditor American Machinist : 

The accompanying sketch shows a furnace 
for brazing flanges on copper steam pipes 
that 
very 


I think isa new idea, and as it gives 


much better results, both as to uni 
formity of brazing and economy in charcoal 
consumed, than the time-honored methods in 
vogue in marine copper shops, a description 
may be of interest to many of your readers 
who are connected with such work 

The main drum ,/ is fitted with an ash pan, 
and openings # # and the door // furnish 
the draught which can beaccelerated if neces 
sary by means of an air hose. 

The fuel, 


brought to a full glow on the regular forge, 


main body of which is first 
is contained in the pan @, which is remov 
able through the opening G in the main 


drum. 


rH OF STEEL BALLS 


portion to the work done, and by reason of 
the intense heat any very careful manipula 
tion isimpossible, and the brazing is seldom 
if ever evenly carried through between the 
surfaces 

With skill 
will turn out a thoroughly brazed joint, and 


this furnace any reasonable 


the risk of burning the metal is reduced to 


a ominimum 
KpWwarRp C. MAQLons 


Navy Yard N. ¥ 


Brookly n 
Feed-Water Heaters. 

Editor American Machinist : 
Since the 


manufacturers of feed water 


heaters have decided to inform purchasers 
of theamount of heating surface in their par 
ticular makes, it seems to me that they might 
right 


roa step further in the direction by 


adding such information as the amount of 


water contained in the heaters, and the time 
required fora given volume of water to pass 


feed 


certain number of 


through, ata given rate of and also the 


amount of feed raised a 
degrees by acertain amount of steam puss 
ing through the devices, at atmosphe ric (or 
other) pressure 


IHkATER SALESMAN 


Hydrokineter, 
Machinist : 

Your correspondent 109, J. G.G.S8 
Mich 


an appliance used in British steamers to a 


Kditor American 
Lake, 


refers, | think, to the hydrokineter, 


great extent; it is simply an arrangement for 
heating the water in main boilers by means 
of steam from the donkey boiler, previous 


to starting the main boiler fires; the object 
is to avoid injury due to sudden expansion 
in furnace by a hot fire, when the rest of the 
boiler is cold KE. A. SUVERKROP, 

. i ——— 


It is claimed that remarkably fast time 
was made April 2ist on the Pennsylvania 
road by the newspaper train between Phila 
delphia and Atlantic City. It ran = from 
Camden to Atlantic City in 45 minutes, the 
distance being 58.3 miles, and the average 
speed 77.7 miles per hour. From Winslow 
to Absecom, 24.9 miles, the speed was at 
the rate of 88 miles per hour, and the fastest 
single mile was made in 41 seconds, or 87.8 
miles per hour. 
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specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

CP Subscribers can have the mailing address of 
their paper changed as often as they desire Send both 
old and new addresses Those who fail to receive their 
papers promptly will please notify us at once, Date on 
wrapper denotes week with which subscription expires. 


ommend 


of good fails 


Subscription. 
$3.00 a year in advance, postage prepaid 
United States, Canada, and Mexico 
$4.00 a year to Other Countries, postage prepaid 


in the 


Advertising. 

Transient, 35c. per line, each insertion. 
** Business Specials,’ 50c. a line 
No Commission allowed to Advertising Agents 

The American News Company, 

Publishers’ Agents, New York 
DEALERS SUPPLIED BY 

The Albany News Company, Albany, N. ¥Y 
The American News Company, New York. N. ¥ 
The Baltimore News Company, Baltimore, Md 
The Brooklyn News Company, Brooklyn, N. Y 
The Buffalo News Co., Buffalo, N 
The Central News Company, Philadelphia, Pa 
The Cincinnati News Company, Cincinnati, Ohio 
The Cleveland News Company, Cleveland, Ohio 
The Colorado News Company, Denver, Colorado 
The Detroit News Company, Detroit, Mich 
The International News Company, New York, N. ¥ 
The Minnesota News Company, St. Paul, Minn 
The Montreal News Company, Montreal, Canada 
The National News Company, New York, N. Y 
The Newark News Company, Newark, N. J 
The New England News Company, Boston, Mass 
The New Orleans News Company, New Orlcans, La. 
The New York News Company, New York, N. ¥ 
The Northern News Company, Troy, New York 
The Omaha News Company, Omaha, Neb 
The Pittsburgh News Company, Pittsburgh, Pa 
The Rhode Island News Company, Providence, R. I 
The San Francisco News Co., San Francisco, Cal. 
The South West News Company, Kansas City, Mo 
The St. Louis News Company, St. Louis, Mo 
The Toronto News Co., Toronto, Ontario, Canada 
The Union News Company, New York, N 
The Washington News Company, Washington, D.C 
The Western News Company, Chicago, 11] 
The Williamsburgh News Co., Brooklyn, E. D.,N. Y. 
The Wisconsin News Company, Milwaukee, Wis. 


The Tnternational News Company 
BreAmM’s Buipa’s, Chancery Lane, Lonpon, E. €., 
Ena., or Stefanstrasse 18, Leipzig, Germany, will 
receive subscriptions for the AMERICAN MACHINIS1 
at 166 per annum, English currency, or 17 marks 
per annum, German currency, post paid 

Subscriptions received in Paris, France, by F 
TeRQUEM, 31 Boulevard Hausmann, at 21 franes per 
annum, postpaid. 

Subscriptions received in Australia by W.Witiams, 

17 and 21 Fink’s Buildings, Melbourne. 











NEW YORK, MAY 2, 1895. 








CONTENTS. PAGE. 


Engine Frame and Cylinder Tools—Il By 


Herman Landro.......... bi KER NOabe CONE ee 
American Mechanics Compared with Others 343 
New Tools for Turret Machine Work cape ae 
Gas and Oil Engines—lIlI................ ; 344 
Sprocket-Wheel Milling Machine . ‘ ... 345 
Compound Plagiarism .. ree 345 
New Double-Tenoning Machine....... 346 


Letters from Practical Men: The Electric Motor 
in the Machine Shop. By A. Bollinckx 
Cutting Square Threads. By Albert L. Col 


burn Shrinking in Crank Pins. By Bol 
linckx .. The Best Engine Setting. By J.S 
Stephens....Belt Splicing. By A. Danielsen. 


.. Standard Paper Sizes. By Oberlin Smith. 
Remarkable Strength of Small Steel Balls. 

By R. C. Carpenter Improved Method of 
Brazing Flanges on Copper Steam Pipes. By 
Edward ©. Malone Feed-Water Heaters. 
By Heater Salesman Hydrokineter. By 


E. A. Suverkrop......... wees j 346, 347 
Give the Full Address................. errerren ey 
Fast Steam Launches .. ....... - ; 348 
Automatic Steering by Electricity......... 348 
The Woburn Disaster. ............... ee 348 
Member of the Gang...... ......... Shaheaics wk Te 
i  Secnnenet.6055456%00086000008 348 
Questions and AnswefS........ ....0. ce.eeee 349 
Oondenser Tube Fastenings...... ...... 349 
An Improved Cane Mill............. 350 
Weight and Mass. By Chas. T. Porter , .. BBO 
A Feature of the Machine Tool Market.......... 351 
TEL, Wik 6a 60 0606 606.406 600s beds coer ceeee BOE 
The First Launch. Re Sehie Lae 351 
New Catalogs ........... untandeeneaN: 6end 6 351 
Manufactures............ OAC ee ——— 
Machinists’ Supplies and Iron ...,,, ...,......, 352 


(iive the Full Address. 
A well-known mac hinery building estab 
lishment writes us about a matter in which 
friends are 


it seems to us, our foreign 


especially delinquent, ¢. e., in the matter of 


putting upon their letter heads and all 


printed matter the full and complete address 
to which replies or correspondence should 
be sent. Our friends say we have the 
complaint to make of them that the writers 
invariably 


[foreign correspondents] almost 


fail to give their State, or more properly 


country address, and we are often put to 


much trouble to hunt this up; this is some 
difficult 
the envelope, and even that is not 
like. Many 


of these inquiries we can trace to our adver 


times very to do, unless we pre 
serve 
always as clear as we would 
tisement in your journal, and we believe 
that by a little agitation you can show your 
foreign readers the necessity of naming their 
country in their inquiries, and of making 
it a part of their addresses. 

The above quoted letter refers toa diffi 


which we ourselves constantly ex 


culty 
perience, and we have heard of a number 
of manufacturers Who make the same com 
plaint. 

It often involves considerably more ex 


penditure of time to search for and make 
address of a foreign 


the letter to 


sure of the complet 
correspondent, than to write 
him, to say nothing of the risk of being 
wrong after all, and having the letter or 
catalog go to Yucatan or Patagonia perhaps 
instead of to some province in the German 
Empire, as it should 

make 


At the same time we venture to 


a further suggestion, which, though not 


founded from our 


upon any complaint 
foreign friends, will nevertheless not be amiss 
The words | S. A. 


every letter head of a firm having foreign 


should appear upon 
correspondents Bridgeport, Conn., or Cam 
den, N 
suflicient addresses for letters mailed in an 


J., for instance, are not complete or 
Italian or a Japanese post office, because the 
Italian or Japanese postmaster is probably 
not familiar with the names of all the States 
of this Union, and would not know that 
both letters were for the same part of the 
world. We think that every letter sent out 
of the country in which it is written should 
have printed or written upon it, separately 
and distinctly, the complete and full address 
to which a reply should be sent. 

ee 


Fast Steam Launches, 





In the old days—when twelve knots was 
considered a high speed, even for large ves 
sels—those who were sufliciently familiar 
with the wave-line theory to turn out a_ set 
of lines that would not only conform to that 
principle, but would in addition make a 
practicable ship-shape construction, were not 
slow in explaining just why that popular 
theory of form of least resistance was not to 
be departed from, if speed was to be econom 
ically obtained 

Hard-and-fast rules were issued, setting 
down the exact lengths of fore and after 
bodies, for a given speed, and it was looked 
upon as the merest folly to attempt to drive 
a small launch at much other than a rowing 
pace 

Those theories of resistance have, how 
ever, been swept aside under the stimulus of 
the necessity of forcing torpedo boats and 
such craft to a velocity that even the men 
tion of a few years ago would have subjected 
the utterer to ridicule, and thirty knots will 
soon be reached by boats of even fifty feet 
length. 

“At these speeds, the old stream-line theory 
of resistance, such as is found fairly reliable 
for from eight to ten knots, is no longer 
safe, the water in its endeavor to make way 
for the rushing hull rising in a sheet above 
the general surface, and in addition the 
lower layers of fluid are subjected to a vio 
lent shearing action, and the ‘‘ viscosity ” 
becomes one of the chief elements in deter 
mining the path of least action that the parti 
cles of water will necessarily take. 

It no longer suftices to consider simply the 


horizontal or ‘‘ water lines ”’ 


of the hull ; the 
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upward roll of the fluid must have a proper 


outlet in order that the continuity may not 


be broken to a too great extent, otherwise an 


abnormal increase of resistance will result 


which will greatly vary, according to the 


particular speed at which the boat may be 
running 
Mi re 


and less used as spec ds increase. the detailed 


calm-water formula becomes less 


working out of the lines, or, rather, surfaces 


to be propelled being the designer's only 
safe method 
—— +gpae —— 
Automatic Steering by Electricity. 


A contemporary states that an automatic 


steering device has been originated in 
France, that will do away with the ordinary 
errors of the helmsman, by keeping a vessel 
rigidly to her course 

this sort was tried years 
the U.S. Navy, but it 


was conclusively proved that human intelli 


An invention of 


avo ona steamer ol 


gvence is necessary at the wheel, and that 
any sort of simple attachment—electrical or 
otherwise 


When 
brought up by the rudder, she hangs for a 


would not be satisfactory 
au ship tends to fall off, and is 
moment, and then starts to fall off (generally 
in the opposite direction), and it is here that 
a skillful steersman shows his fine hand 
Instead of waiting until an actual swing is 
made, he depends upon the pull of the rud 
der to warn him as to the direction in which 
to oppose the wheel, and in this way he 
keeps the vessel on a straight course 

The electrical helm that depends on an 
actual swing to operate it, is useless, as once 
the ship falls off it requires considerable 
power to check her momentum, and at any 
sort of speed she will drift to right or left of 
her proper course, to a greater limit than 
would be tolerated by any commander 

In the above referred to navy experiment 
the board of officers reporting on the inven 
tion condemned the attachment for the reason 
that ‘‘the ship pursued a serpentine course, 
ete.” 

While there is no doubt but that an elec 
tric steersman can be devised that will keep 
the vessel to a straight line, yet it isa ques 
tion whether the cost of installation, wear 
and tear, supervision, etc., would not far 
exceed the wages of skilled and reliable 
seamen 
——— 


The Woburn Disaster, 
The cause of the boiler 
Woburn, 


gave in our issue of 


explosion at 
Mass., an account of which we 
April 18th, has been 
officially set down as being due to incom 
petent men in the fire room, 

The habit of employing cheap help around 
the boiler department will probably receive 
no check, in spite of the losses of life and 
property that are continually occurring, 
until State or national authorities take mat- 
ters in hand, and force all connected with 
steam machinery to conform to the require 
ments of ordinary common sense at least. 

A man responsible for the safety of a 
steam plant must be—properly—so familiar 
with the duties necessary to insure safety, 
that no emergency will cause him to act 
wrongly in the matter of relieving pressure, 
hauling fires, pumping water, ete. 

The mere ability to answer set questions 
on examination is no criterion of his com 
petency. He must be cool and thoroughly 
familiar with the effects of anything done 
ona boiler under steam, and he should in 
addition have a proper sense of responsibil 
ity as regards the safety of others, in addi 
tion to the necessary courage to remain by 
his plant in an emergency, until all pre 
ventive remedies have been applied. 

A first-class fireman is a first-class man, 
and is not to be found among tramps at the 
incom 


rigid 


roadside, and the employment of 


petents should be discouraged — by 
legislation. 
—— ae 
Member of the Gang. 


Under date of April 20th the Cleveland 
Drill Co., referring to the Baltimore 
swindler, Uhthoff, says that 


Twist 


‘James W. 
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Kane, of No. 1059 Hillen street, Baltin 
isone of the gang. . . . It was in hiss 
(which is a harness store) that we fou 
large portion of our goods. He swor 
hill and down that he had never 
any of our goods, but our represent 
jumped over the counter and p 
the package out and sent it home by 
press.” 
From a manufacturer in New Haver 
have a letterinclosing an order received | 
neighbor of his from Uhthoff. 
some hesitation about filling the order 


Ther 


cause there was no rating, and while hi 
ting our friend was consulted about it 
upon seeing the order immediately r 
nized the letter head from our reproduct 
of it, and, instead of being filled, the o 
Wis sent tous as an addition to our co 
tion of 


similar documents. There are ot 


swindlers whom we are after and uy; 


whom we shall train our guns as soor 
sufficient sure evidence is gathered to m 
sure of the justice of our action 
de 


Literary Notes. 








THEORETICAL AND PRACTICAL AMMON(\ 
REFRIGERATION. By Iltyd J. Redw 
A.M. A.S. M. E., M.8. C. I. 


This work is intended for the use of t] 
with 
While 


volume contains considerable practical 


who are immediately connected 


making or refrigerating plants. 


formation, it is to be regretted that a m 
undertak 
A work of this sort should open with a cl 


systematic treatment was not 


description of the eycle of operation of each 
type of machine, tracing the action of 
substances employed throughout their wo 
After 
should be determined, and the method 


ing course, which specific val 
securing the best all-around results plai 
pointed out 
We note that absolute zero is placed 
158.4 Fahr., 


bly nearer the truth, and would also prove a 


160 degrees would be pro 


handier factor for calculations involving 
use, 

A number of statements, such as 
necessity Of a gas absorbing heat when cx 
should be stricken out. 

The work is published by Spon & Cham 
berlain, of No. 12. Cortlandt street, New 
York City. Price, $1. 


panding,” ete., 


PLATING AND BOILER MAKING. A pract 
hand-book for workshop operations, includ 
an appendix of tables. By A Foreman Patte 
maker, author of * Lockwood's Dictionary 
Mechanical Engineering Terms,” ‘ Toot! 
Gearing, ‘Practical Ironfounding,”’ ete. 


In this book the subject of plating a 


boiler making is treated wholly from a pra 
tical standpoint, and relates mostly to Eng 
lish practice ; 


it is primarily intended | 
apprentices and workmen. The machi! 
and hand tools found in a well-equip): 


Z 


boiler shop are described and_ illustrat: 


The various chapters treat on the productio 


of iron and steel; testing materials ; cutting 
and straightening plates ; bending plat 
bending angles; welding ; 
ing; riveting ; 
laying out 


flanging; puncli 


types of riveted joints 


work ; and on various oth 
interest to boil 

Apprentices a 
workmen interested in this class of wor! 


subjects of value and 
makers and plate workers. 


will find this book to be a very useful on 
It is published by Crosby Lockwood & Sor 
Ludgate Hill, London, England, 
given. 


Price n 


The Tradesman, Chattanooga, Tenn., pu 
lished on April 15th a special edition, larg 
devoted to the cotton-mill interests oft! 
Southern States. The 


treated in an exhaustive and comprehensi 


entire subject 


manner by both New England and Southe: 
authorities, and the articles are illustrat: 
by engravings of the leading mills. Th 
is also a complete and accurate list of 
the cotton-mills in the South, with full da 


The Seventh Special Report of the I 
Commissioner of Labor, for 1894, is 
hand, and is devoted to the slums of gt 
cities. It represents a vast amount of lal 
performed in gathering information rega 
ing the condition of the people who dw 
in large cities, and who may be cdnside1 
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the least fortunate of those who live in this 
country. It will be found interesting, esp: 
y to those who have todo with ques 


‘ — of sociology 


ie “Special May Number 
Vagazine, 


ot The Peter- 
besides its other attractive 
‘The Ameri 


Locomotive,” by Charles W. Strine It 


f ires, Contains an article on 


jis well illustrated, and written in a popular 
very readable vein 





rag PIONS a5) 
(UES insmERS 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address shoud 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. We cannot undertake to answer questions in 
“next issue.’ This department is usually crowded, 
and questions must wait their turn to be answered. 
Veither can we undertake to solve mechanical or engi- 
necring problems, and send answers by mail. 











175) H. M., What is the best 
size for gears, and a speed for a tapping ma 
which Iam making ? Sizes of taps 
» inch, 1 inch and 1}-inch pipe tap. A.— 
Ordinarily, a 3-inch pipe tap would be run 
it about 90 revolutions per minute ; 1 inch, 
60 revolutions ; 14 inches, 45 revolutions ; 
14 inches, 80 revolutions ; 2 inches, 20 revo 
lutions per minute. 


176) M. D. B., Westfield, N. Y., writes : 
Kindly inform me what will prevent Canada 
balsam from adhering to hot iron rollers 
A We have had no experience in this line 
of work, and cannot answer your question. 
If we had known the purpose for which the 
rolls are used we might have been able to 
suggest some means for preventing the 
balsam from getting on the rolls. 


177) R. W. W., Tariffville, Conn., writes 
[am a machinist, but I have had very little 
experience in steam fitting and plumbing ; I 
now feel the want of this knowledge. I also 
wish to become familiar with the care of 
steam boilers and injectors. Please advise 
me what books will be useful tome. A 
The following books may be of service to 
you: ‘Plumbing Problems,” relating to 
house-drainage and plumbing, published by 
the Sanitary Engineer, New York; ‘‘ How 
to Run Engine and Boilers,” by E. P. Wat 
son, 150 Nassau street, New York ; ‘‘ Prac 
tice and Theory of the Injector,” by 8S. L 
Kneass, published by John Wiley & Sons, 


——, asks: 


chine 


53 East Tenth street, New York. 
i178) A. F. W., Newcomerstown, Ohio, 
writes: In making grinders for corn-mills 


of cast-iron in small quantities, which is the 
best process of hardening the iron in the 
ladle’ What mixture of pig-iron will be 
best to make castings that will break white, 
for such purposes as bells, plow points and 
grinders for corn-mills ?) A.—This question 
was referred to Mr. W. J. Keep, who says : 
To produce a chilling iron the silicon must 
be kept lower than is desirable for machin- 
ery castings. In the charges that are to be 
put into chilled castings leave out the soft 
irons. You can procure irons made from 
Lake Superior ore that will be more likely 
to give a chill. It is probable that you 
make the castings you name, with hard 
surface, against an iron chill. Any iron 
with low silicon will produce a chilled sur 
face if run against an iron mold, <A_ piece 
of ferro-manganese the size of an egg, or, 
better, in small pieces. placed in a 50-pound 
ladle before being — filled 
harden the chilled surface. 


179) H. M. E., —-, 
best method of hardening, tempering and 
bluing small steel springs’ He incloses sam 
ples which are made of thin sheet steel. A. 

The best method depends largely upon 
tue quantities of these springs which are to 
be hardened at one time, and upon whether 
they are to be hardened all over or only par 
tially. If only part of each spring is to be 
hardened, it can best be done perhaps in a 
lead bath, but if they are to be hardened all 
over they should be put in a muffle, or into 
pieces of wrought-iron pipe sealed with clay, 
and the whole brought up to a hardening 
heat. This pipe can then be held over the 
quenching bath and opened, allowing the 
springs to fall into it. To blue them they 
tiust be scoured or polished bright, and then 
hrought to the proper degree of heat, which 
cin be done in almost any convenient way, a 
good way for such pieces being to put them 
in dry, clean sand, ina suitable sheet-iron ves 
sel with a handle, and shake them over a 
fire until the proper color is obtained. 


with iron will 


asks: 


(180) F. D., Philadelphia, Pa., writes: 
W 
gq” 
is not the weight of any 


regard to the fraction which 


is called ‘* mass,” 


What is the 
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given substance always the same, whether 
it be at, under, or above the surface of the 
earth, provided it be weighed by a lever bal 
ance and not by spring scales? The spring 
scales is, generally speaking, a force-measur 
ing device and the lever balance a mss 
measuring instrument. Is not this so? A 
Any two masses that balance over a lever 
at the surface of the earth will balance any 
where (effects of air, magnetism, etc., neg 
lected), but the weight is directly propor 
tional to the attraction of vravity, so that 
the spring would measure the weights cor 
rectly, weight being the name given to the 
attraction of gravity on a given mass, 

W : 

or Mand W q MV. 

9 
One-half ounce (very closely acting for one 
second upon a free mass equal to that con 
tained in a standard pound of matter, will 
give it a velocity of one foot per second, and 
will cause it to pass over 4 foot in the first 
second, It can hardly be said that the lever 
is a mass-measuring instrument, it is rather 
a Mass-comparing device. 


(181) M. L., Brooklyn, N. Y Does 
the patent log of a ship indicate the speed 
of the vessel when running against a cur 
rent, or does it indicate the difference be 
tween the two speeds ? A.—The log indi 
cates the speed of the vessel plus the velocity 
of the current. To get the speed of the 
vessel, the velocity of the current must be 
deducted from the speed shown by the log 
2. In using petroleum in a_ boiler for the 
prevention of scale, can the hydrogen, which 
may be liberated in any manner, become 
ignited without any outside agencies acting 
upon it, and thus cause an explosion of the 
boiler? A.—No. But explosions may re 
sult from the use of crude petroleum, if not 
used cautiously ; this oil is very heavy, and 
when mixed with mud will form a paste 
and if this settles on the crown sheet of a 
boiler, the sheet may be burned, which may 
cause a serious explosion. The use of kero 
sene is much safer; there is not a suflicient 
body in this oil to forma paste, and it will 
not stick fast to the interior of a boiler. 3. 
Hlow much water can be obtained from any 
kind of evaporator ’ Please give formula 
A.—The amount of water which can be ob 
tained from an evaporator depends on the 
temperature of steam, and the construction 
of the evaporator; a formula which will 
cover all cannot be given. For a 
rough approximation you may assume that 
one square foot of heating surface will 
evaporate 14 pounds of water per hour 


(182) H. P., Philadelphia, Pa., asks: What 
acids are used for nickel plating, how are 
they mixed and how is nickel plating done? 
A.—The following method is one of several 
used: Into the plating vessel, which may be 
of porcelain, but preferably of copper, is 
placed a concentrated solution of chloride of 
zitc; this is then diluted with from 1 to 2 
volumes of water and heated to boiling. If 
any precipitate separates it is to be redis 
solved by adding a few drops of hydro 
chloric acid. As much powdered zine as can 
be taken on the point of a knife is thrown 
in, by which the vessel becomes covered in 
ternally with a coating of zinc. The nickel 
salt—for which purpose either the chloride 
or sulphate may be used—is then added un 
til the liquid is distinctly green, and the ar 
ticles to be plated, previously thoroughly 
cleaned, are introduced, together with some 
zinc fragments. The boiling is continued 
for 15 minutes, when the coating of nickel 
is completed, and the process is finished. If 
a thicker coating be desired the operation 
may be repeated. Articles may also be nickel 
plated by the electro-plating process; for 
full particulars see ‘‘ Complete Treatise on 
Electro-deposition of Metals,” by Dr.George 
Langbein, published by Henry Carey Baird 
& Co., Philadelphia, Pa. 2. Can Mushet’s 
steel be annealed, so that it can be turned 
and milled; if so, how is it done?) A.—We 
referred this question to B. M. Jones & Co., 
sole representatives of this steel in this coun 
try, who reply as follows: R. Mushet’s spe 
cial steel can be annealed with facility by 
any person of common intelligence in such 
like things by following closely the accom- 
panying directions which we are at all 
times glad to furnish. When properly an 
nealed it may be made into milling cutters, 
taps and a variety of uses. Many other pro 
cesses of annealing Mushet’s steel have been 
suggested and offered to us from time to 
time, but we believe the following is thor 
oughly reliable: After the steel is forged 
heat it up thoroughly to a light yellow (short 
of burning) and bury it in hot ashes fromthe 
smithy fire or in lime, and cover over with 
fine ashes or sawdust, sous to exclude the 
air thoroughly till perfectly cold. The steel 
will then be annealed for turning, filing, 
ete., but if it is found to be hard below. the 
surface when cut into for working, it may be 
necessary to anneal again before finishing. 
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(183) A. M., Kansas City, Kan., writes: 
Please give me the size of the pulley, or a 
formula for obtaining the same under the 
following conditions: The distance between 
the centers of the pulleys is 20 inches, the 
diameter of the upper pulley # / is 1 inch, 
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and the diameter of the lower pulley F' J 
is 16 inches; I now wish to use a pulley 7 
inches in diameter in place of the 1-inch 
pulley, and also use the same length of belt 

What should be the diameter of the lower 
pulley Hl Kk? A The diameter of this 
pulley you can find by a graphical method 
as follows: Draw the line A B, and make its 
length equal to the distance between the 
centers of the pulleys, 20 inches; from A as 
a center draw acircle # J 1 inch diameter 
Which will represent the 1-inch pulley, and 
from B as a center, draw a circle 16 inches 
diameter, which will represent the lower 
pulley draw a line 2 F tangent to these 
circles, bisect A B by the perpendicular 
CD, cutting the line # F in the point D. 
Now, from 4 as a center, draw acirecle GL 
¢ inches diameter, and through the point 
D draw a straight line G 7H, tangent to the 
circle GL; lastly, from Bas a center, draw 


a circle /7 AH tangent to the line @G //, the 
diameter of this circle will be the diameter 
of the required pulley. This is not abso 
lutely correct, but it is near enough for 
practical purposes. You can easily verify 
the result by making a drawing as large as 
possible of the pulleys, as shown in the 
accompanying sketch, and measuring the 
length of the respective belts shown in full 
and dotted lines. These lengths are easily 
measured by stepping off short and equal 
distances. If the construction is correct, both 
belts must contain the same number of equal 
distances, but since the construction is not 
absolutely correct, it must be expected that 
one belt will contain a fraction of one of 
these distances more than the other belt, 
this difference will indicate what change in 
the diameter of the required pulley will be 
necessary : the change, however, W ill be very 
slight. 


(184) M. T. C., Waterville, Me 
What is the process ot galvanizing ? A 
The process consists simply to cover sheet 
iron with a thin coating of zinc. To effect 
this result the iron plates are first immersed 
in a Cleansing bath of equal parts of sul 
phuric or muriatic acid and water, used 
warm. They are then scrubbed with emery 
or sand to clean them thoroughly, and 
detach all scales, if any are left; after which 
they are immersed in a preparing bath of 
equal parts of saturated solution of chloride 
of zine and. chloride of ammonium, from 
which bath they are directly transferred to 
the fluid metallic bath consisting of 20 
chemical equivalents of zine to one of 
mercury, or, by weight, 640 pounds of zinc 
to 106 of mercury, to which are added 5 to 
6 ounces of sodium. As soon as the iron has 
attained the temperature of this hot fluid 
bath, which is only 680° Fahr., it may be 
removed, and will then be found thoroughly 
coated with zine. Care must be taken not 
to leave the plates too long immersed in this 
bath, as its affinity for iron is such that they 
may become dissolved. This is the case 
with thin plates of wrought-iron, which, 
even when 4 inch thick, may be dissolved in 
a few seconds. It is safe, therefore, to let 
the bath previously act on some wrought 
iron, so that it dissolves a portion of it, in 
order to satisfy its inconveniently great 
affinity for this metal. 2. Willa range boiler, 
made of a 15-inch boiler flue, with steel 
heads, rust a great deal, 7. e., enough to 
weaken it to any great extent, and do you 
think the water from such a boiler would be 
very rusty ? A.—The iron will rust and in 
time will weaken the boiler. The taste of 
the water will be affected by the rust. 3. 
In my range I have a water lining made of 
composition, it has about 8 square feet heat 
ing surface, do you think that | can warm 
a room 10x12 feet from it? A.—That de- 
pends on the construction of the building, 
location, air supply and special use of the 
room. On general principles we should say 
that this water back will not give satis 
factory results. 4. Would you recommend 
cast-iron or flanged steel for heads of boilers? 
A.—Flanged steel: cast-iron should be 


usks 


avoided as much as possible for vessels sub 
jected to a steam pressure D. 


Which will 


349 


rust the quickest, cast-iron, wrought-iron, or 
steel Y A.—If there are any imperfections 
in the steel it will rust the quickest 
There is howeve r, very little data to be had 
on this subject, as this question does not 
often occur in general practice 6. Which 
will cause the iron to rust the quickest, hot 
or cold water 1 We cannot find any 
data which would enable us to answer this 
question correctly, we are inclined to believ« 
that the difference will be so small that it 
need not be considered >. What can I put 
on finished work for locomotives 
which will turn it to ¢ 1 do not 
Want a paint. A.—Give the articles a coat 
of Japan varnish, and heat them in an oven 
in which the temperature is about 3800 
Fahr., or higher. This will .drive off the 
solvent of the gums or resins in the varnish, 
and the gummy residue becomes liquetied or 
semi-liquetied, in which state it adapts 
itself to all inequalities, and if the coating 
is thick enough, presents a uniform, glossy 
surface, which it retains on cooling. Var 
nishes are made for this purpose 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line Copy should be sent to reach us not later than 


Saturday morning for the ensuing week's issue 








Gear Wheels, Gear Cutting. Grant; see page 352 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis 
Cam-Milling. Machine Tool Works, Newark, N.J 
Marine [ron Works, Chicago (new catalog) 


Pattern and Brand Letters. A yariety of sizes 
and styles. Heber Wells, 157 William St., N. Y. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 


Engine Castings, 1 to 6 Horse-power Vertical. 
The Humphrey Foundry, Bellefontaine, Ohio 


Guild & Garrison, Brooklyn, N. Y¥., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


Gardenier’s “Ready Help for Locomotive 
Engineers Price by mail, $1.00 
Edward Meeks, publisher, Philadelphia. 


American packing rings are in touch with the 
cylinder. New circular about rings and pistons. 
J. H. Dunbar, Youngstown, O. 


Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Tool Co., Buffalo, N.Y. 


“Binders” for the AMERICAN MACHINIST. Two 
styles, the ** Common Sense,” as heretofore sold by 
us and mailed to any address at $1,00 each, and the 
* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma 
CHUINIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid. Published by John Wiley & Sons, 53 East 
Tenth street, New York, 


“ Modern Locomotive Construction.”” By J.G. A. 
Meyer. In this book the design and construction 
of all details of the locomotive and tender are con- 
sidered from a practical standpoint. It contains 
iilustrations of details made from working draw- 
ings, accompanied by plain directions for design 
ing, and rules and tables for construction. Adapted 
to office and shop use. Price, $10. Published by 
John Wiley & Sons, 53 East Tenth street, New 
York. 
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Condenser Tube Fastenings, 


An English contemporary reports that at 
a recent meeting of the London Association 
of Foremen Engineers and Draftsmen, a 
method of fixing condenser tubes was ad 
consists in screwing one 


vocated which 


end fast in the plate, and expanding the 
other end, and various data as to the tight 


ness, ease of removal and renewal, ete., 


were put forth as advantages over the 
screwed glind device, and a closer spacing, 
condenser 


and consequent reduction of 


weight, ete., were claimed 

The American system of screwed gland 
having a collar that prevents the tube from 
creeping more than enough to allow for 
full expansion under full steam temperature, 
will not be superseded by the above im 
provement ; for with our methods of manu 
facture the screwed ferrules or glands are 
turned out by the ton at very small cost) by 
special machinery, and regular tapping and 
drilling tools make the expense of fitting up 
the tube plates a comparatively small item. 

No screwed and expanded end can be 
removed in anything like the short time 
necessary to release the gland and packing 
system, and expanded ends are seldom sound 
after one insertion, even where there is little 
buckling due to changes of temperature as 
there is in all condensers 
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An Improved Cane Mill. 


The accompanying illustration represents 
an end view of the latest improvements in 
29 Broad 


way, New York. It shows a marked ad 


cane mills, by James H. Fogarty 
vance in the construction, accommodation 
and adjustability of the cheek pieces and 
their associated supporters of the rolls 

The mill here illustrated has been designed 
to overcome well-known difficulties experi 
enced with such machinery, and to combine 
great strength, durability and efficiency. 

In it the rolls are very close together, and 
it has the smallest width of knife-plate pos 
sible. It permits watching at any time the 
complete operation of cane crushing and 
rolling, as well as the transmission of the 
cane from one roll contact to the other. It 
freely exposes to view those parts or portions 
of the mill that have been heretofore neces 
sarily kept out of sight 

The relative position of the three rolls is 
in view at all times, and any required adjust 
ment of position or alteration of spaces be 
tween them can be readily effected while 
the mill is in full operation, and the position 
of the knife can be at once changed to suit 
new positions or adjustments, it not being 
necessary to even ‘‘slow down” the mill. 
The knife and knife-plate can be taken out 
and put back without disturbing the other 
portions of the mill. Either one or all of the 
rolls can be withdrawn and replaced with 
relatively very little expenditure of time and 
labor, an I-beam and trolley being all that is 
necessary for the work. 

Within openings of a radius larger than 
that of the rolls of the mill, bearing blocks A 
are inserted, the lower pairs of which are 
made eccentric to the circle of shaft, to pro 
vide for their adjustment towards and from 
the upper roll. The adjustment and security 
of the lower eccentric bearing blocks is pro 
vided for by the lengthening or shortening 
of bolts B. As shown in the illustration, 
the lower roll to the right is adjusted to a 
close contact with the upper roll, while that 
to the left is adjusted to a moderate opening 
between it and the upper roll. An examina 
tion of the bolts Band their relative con 
dition with reference to either bearing will 
explain the method of adjustment. 

The portion represented at C is the knife 
and its supporting plate. Its bottom is at 
tached to the cheek pieces, and it will rotate 
upon a central boltatd, which bolt fastens it 
to a thrust supporting link 4, open at eto 
permit of the insertion of side thrust pieces 
for the rolls, the cane and the liquor. The 
thrust supporting link A is fastened to and 
suspended from the upper shaft supporting 
yoke F, which is in turn bolted to the cheek 
pieces at each end of the mill. Rings @ are 
made of steel or wrought-iron and are fitted 
to or shrunk on each side of each cheek 
piece to secure the cast metal in its transmis 
sion of the thrust from the crushing rolls. A 
shallow bed Z/, upon which the two cheek 
pieces are held and bolted, is constructed to 
receive and drain off the liquor as fast as it 
falls from the rolls, andit passes out through 
the flanged opening 4. 

Bolts 7 are centers upon which the adjust 
ing bolts B swing to accommodate the vari 
able positions of the lower bearing blocks A 
As may be readily seen, the heavy crushing 
thrust coming upon the rolls is transmitted 
through the bearings and blocks A to the 
wide surface carrying these blocks and 
thence through the cast metal of the cheek 
pieces, radially to the rings @, which are 
made of not less than 4 inches by 4 inches 
steel or wrought-iron. The 28 inches by 66 
inches rolls have journals 14 inches by 21 
inches, the roll shaft being 15 inches diam 
eter inside the cast metal. 

This mill is designed to express more juice 
from the cane than any yet constructed. It 
is absolute in its pressure, there being no 
give or spring to any of its parts. The 
cheek pieces are exceptionally strong: and 
can be used for metal rolling as well as for 
cane. 

The gears used with this mill are made 
extra strong. They are 5 inches pitch of 
teeth on wheels of large diameter, and 4 
inches pitch on wheels of small diameter. 


AMERICAN 
Weight and Mass. 


By Cuas. T. PoRTER 

The letters of Anti-Know-All and 
sell Crank,” in issue for March 28th, indi 
cate clearly enough tbe nature of the further 
explanations of the distinction between 
weight and mass that are called for, in order 
that this distinction shall be made clear to 
minds which are really and seriously inter 
ested in understanding it. Those, on the 
other hand, who misrepresent statements for 
the purpose of raising quibbling objections, 
itis not worth while to pay much attention 
to ] will endeavor to respond to this call 
for more light, so far at least as it seems 
to be addressed to me. 

Anti-Know-All’ 


understanding, that 


is quite right in his 
a body dropped into a 
hole extending diametrically through the 
earth, and encountering «a resistance, as that 
of the atmosphere, would finally be brought 
to rest at the center of the earth, where the 
attractions which are exerted upon it are 
But hesays: ‘In 
Professor Wood's article, in the issue’ of 


equal in all directions 


January 24th, I learned for the first time that 
bodies of matter attract each other only 
when without each other's circumferential 
surface, and that inside of a hollow sphere 


MACHINIST 


and gives an illustration 


neous substance, 
of a weight (or what would be a weight out 
side the sphere) attached toa cord and put 
in motion in this homogeneous substance.” 
This cannot be regarded as anything less 
than an intentional misstatement, or such a 
degree of indifference to the truth as amounts 
to the same thing. Professor Wood's article 
does not contain the expre ssion, ‘‘ homoge 
* Anti-Know-All” 


Pre »fessc r W ox rd Ss 


neous substance,” which 
pretends to quote from it. 
expression is, ‘‘a homogeneous spherical 
shell”; he says nothing at all about the 
contents of the hollow, and his illustration 
of a weight put in motion by means of a 
cord assumes that‘ it has no contents, but 
is an absolute vacuum 

‘ Anti-Know-All” then turns his attention 
to me, and professes to be puzzled by my 
expression, that ‘‘ weight is not a quality of 
matter, but 
earth 
Wood's article very attentively, for after 


is only the attraction of the 
He could not have read Professor 


having disposed of that article, he quotes 
the above expression as another thing that 
Wood's 


article the same truth is everywhere pre 


puzzles him. But in Professor 
sented, in different modes of expression and 
illustration, as a fundamental fact. In the 
following sentences, he tries to muddle the 
simple facts, first, that the attraction of the 
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‘* Anti- 


yx ISSCSSI( nm of some 


there is no such thing as weight.’ 
Know-All” shows the 
extraordinary faculty, not possessed by man 
kind in general, in learning this from Pro 
fessor Wood's article. 


because Professor 


Wood does not say so. What he does say is 
this: ‘If the earth were a homogeneous 
spherical shell, the hollow having the same 
center as that of the sphere, then a body 
placed any where in the hollow would weigh 
nothing.” It will be observed that Professor 
Wood is not speaking of hollow bodies in 
general, having a free body within them, as 
sleigh bells, for example. He speaks only 
The free body within would 
not be acted on by any attraction except that 
of the ‘‘ homogeneous spherical shell,” and 


of the earth 


those attractions which act equally on the 
shell also. It isa fact easily demonstrated, 
and those who cannot follow the demonstra 
tion are bound to believe the united testi 
mony of those who can do se, that a free 
body placed at any point within this hollow 
sphere would be acted on by attractive 
forces which are equal in all directions, and 
so, Wherever placed, would be absolutely 
Without weight, whatever its mass might be. 

Again, ‘* Anti-Know-All” says:  ‘ Pro 
fessor Wood supposes the inside of the hol 
low sphere to be composed of a ‘homoge 





earth is uniform, that is, that it is the same 
for the same quantity of matter, and the 
reason Why bodies differ in weight is merely 
because they contain different quantities of 
matter in the same bulk, and, second, that 
the resistance of the atmosphere arrests the 
fall of all bodies, and that in different de 
grees according to their weight. 

On reflection, however, | withdraw the 
charge that ‘* Anti-Know-AlL” misstates and 
misquotes intentionally, and tries to muddle 
all these things. It is evidently natural to 
him, and he can’t help it. 

[turn now with pleasure to the questions 
of ** Bell Crank,” which are conceived in a 
very different spirit. The mathematical ex 
pression of mass is : 

M 
g 
That is, the mass of a body at the surface of 
the earth, or at a distance, in round num 
bers, of 4,000 miles from its center, at which 
point its attractive forces are properly con- 
ceived to be gathered, is its weight, divided 
by the velocity per seco 1d that in falling it 
will acquire, or the attraction of the earth 
will have imparted to it at the end of one 
second, ‘* Bell Crank” wants to know why 
it is necessary to perform this operation to 


tind the mass. This is a very natural ques 
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tion, and it is one that admits of a satisf 
tory answer, without the use of a si 
mathematical expression. In fact, it is 
sirable, and may be regarded as essentia 
clearness, that in replying to this quest 
these should be avoided 

If all bodies which are to be compar 
with each other, with respect to the quant 
of matter they contain, were at the surf 
of the earth, their specific gravities al 
might be sufficient for all purposes of s 
comparison, when this formula would not 
needed. But such is not the case. It is 
quired in astronomy that the relative n 
of, or quantity of matter contained in, 
sun and planets and their satellites sl 
be known. Now these are subject to wick 
different attractive forces, and themsel\ 
in turn exert widely different attra 
ive forces 

The attractive force exerted by the si 
on the planets varies as the squares of thy 
distances. If this force on the earth be 
then on Venus it will be 1.94, on Mars .42 
on Jupiter .0363, on Saturn .011, on Urar 
0027, and on Neptune .00109 


attractive forces exerted by the sun and t 


Again t 


planets, on bodies at their surfaces, vary 
rectly as the quantity of matter they conta 
and inversely as the squares of their ra 
They are as follows, that of the earth bei 
1: The sun 28.71, Venus .87, Mars 
Jupiter 2.55, Saturn 1.15, Uranus 
Neptune .80, the moon .15.) The 
would be the weights in pounds a 
decimals of a pound on the surfaces 
these heavenly bodies respectively 0 
quantity of matter that weighs « 
pound on the surface of the = eart 
Now, if the relative masses of th 
bodies are to be ascertained by us, it 
evident that we must get rid of the ac 
dent of their weight, that is, of 
attractive forces to which they hap} 
to be subject. Now M = W is tl 
g 


fundamental mathematical express 
which all this is «d 


The method is to bring all bodies to t! 


by means of 


surface of the earth and compare the 
masses here. The process, of cours 
education 

understand, but I think ‘‘ Bell Cran! 
will be satistied with this answer to h 


requires a mathematical 


question, 

‘Bell Crank” then proceeds to su 
gest this problem : 

‘How much centrifugal foree w 
one pound exert at a radius of one for 
moving at a velo ity of one foot per s¢ 
ond?” I will endeavor to present. tl 
solution of this problem, and in doi: 
so to comply with his requirement ‘‘tl 
the complete process shall be given, a1 
the reason for each operation in as plai 
and simple language as possible.” 

The rate of revolution is assumed t 
be uniform, when equal angles will repr 
sent equal divisions of time. Itis importa: 
that this shall be borne in mind. 

Every moving body tends to move in 
straight line. A revolving body is bein 
continually deflected from a straight line « 
motion. The force that produces this d 
flectionis termed the centripetal force. | 
acts on the radial line, drawing the body 1 
wards the center about which it revolves 
The body tends tomove in a tangential d 
rection, that is, to continue in motion in th 
direction in which, at every point of its re\ 
olution, itis moving. If a mechanic will ti 
anut at the end of a string, say two fe 
long, and swing it around in a vertical plan 
and let goof the string just as the nut is a 


the top of the circle, he will observe that th: 


nut will not fly upward in the direction 
was pulling on his finger, but horizontal! 
in the direction it was moving at the insta! 
he let go of the string. 

The same action will, of course, ta 
place at any other point of the revolutio 
This simple experiment will, if he consid 
it carefully enough, tell him a good cd 
about centrifugal force, or the pull of th 
He will see that it is th 
resistance which the nut opposes to bei! 


nut on the string. 


compelled to move in a circle when it want: 
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move ina straight line. 
<periment he will find out 
her interesting and instructive things. For 


By varying this 
a number of 


stance, if he revolves the nut twice as fast, 
will pull four times as hard If he 
igthens the string and keeps the same 
imber of revolutions in a minute, the pull 
ill be just as much harder as the string is 
meer 
\ revolving body is at rest, relatively to 
ie radial line, on which the centripetal or 
eflecting force is exerted, for its motion is 
a direction exactly at right angles to 
iis line. So we find that centripetal force 
the force required to start a body in 
The centrifugal 
which the body 


iotion from a state of rest. 
orce is the resistance 
pposes to being put in motion. These two 
rces are equal and opposite to each other. 
So it is immaterial which of these terms we 
ise, the amount of force expressed is the 
same 

A force equal to its own weight at the 
surface of the earth, uniformly exerted, will, 
n one second of time, move a free body 
hrough a distance of 16.083 feet, and the 
listance the body will be moved in any in 
terval of time, longer or shorter than one 
second, varies from this distance as the 
quare of the time, expressed in seconds. 
Thus, for example, in two seconds it will be 
noved four times as far, in ten seconds one 
hundred times as far, in one-tenth of a 
second one one-hundredth as far, in one 
mne-hundredth of a second one ten-thousandth 
is far. This is the effect produced by a 
force continuously exerted, such as the force 
if gravity, for which reason such constant 
force is called the accelerating force. 
** Bell Crank,” 
the radius of the circle being one foot, and 


Now, in the case given by 


the speed per second being also one foot, the 
time of one revolution, In seconds, will be 
the proportion which the circumference of 


B 
D 


the circle bears tothe radius. This is 6.283184 
seconds, and in one second the body would 
move through this proportion of a whole 
revolution, or through 57.295791 degrees of 
the circle, for 360 6.283184 = 57.295791 
degrees. 

The distance which a revolving body is 
deflected towards the center is the versed 
sine of the angle. As many to whom I am 
requested to make this explanation plain 
may not know what this is, I will show it. 

In the above figure, the distance C D is 
the versed sine of the angle ABC. The 
versed sines of angles, among other things, 
have been computed down to even one 
second of arc, which is one thirty-six-hun 
dredth of a degree, but still we cannot get 
down to the actual amount of the deflection 
of the nut at the end of the string. The 
direction of this deflection changes at every 
point, and so the deflection is forever be 
ginning in a new direction. The versed 
sine is therefore infinitely small, and cannot 
be expressed in figures nor conceived by the 
human mind, 

This, however, does not prevent us from 
tinding with certainty the amount of this 
deflecting force. This is the way it is done. 
For short ares, the versed sine, or the deflec 
tion of the revolving body towards the 
center, follows the law of falling bodies, or 
of bodies acted on by a uniform accelerating 
force; that is, it increases as the square of 
the angle or of the time, or sonearly so, that 
we may, without any error, assume it to do 
so exactly. For example, the radius A B 
being 1, the versed sine of the angle of one 
decimal .000152304843609. 
Then, following the law of falling bodies, 
the versed sine of one-tenth of this angle, or 


degree is the 


of 6’, should be one one-hundredth of this 
amount. It is .000001523086712. You see 
that it follows this law exactly, until we 
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reach the eleventh place of decimals, which 
is twice as far as we go in any ordinary 
calculation ‘ 

If, now, we multiply the versed sine of 
one degree by the square of the number of 
degrees through which the body revolves in 
one second, that is, by the square of the 
time, we shall find the distance through 
which the deflecting force would have 
moved it in one second, if this force could 
have been uniformly exerted in one dire¢ 
tion. This distance is .499988 of a foot, for 

57.2957912 « .0001523048 
I think we may as well call this distance .5 
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of a foot. 

Now, uniform accelerating forces vary di 
rectly as the distances through which they 
move the same body in a given time So, if 
a body weighing one pound will be moved 
16.083 feet in one second by a force of one 
pound, it follows that the same body will 
be moved .5 of a foot in the same time by a 
force of .031088 of a pound, for 16.083 : 1 
5 : .OBLOSS. 

This is, therefore, the centrifugal force of 
one pound revolving with a velocity of one 
foot per second, in a circle of one foot radius 
At a velocity of two feet per second in the 
same circle, the centrifugal force, increasing 
as the rate of deflection increases, which is 
as the square of the speed, will be four times 
the above amount, or .124382 of a pound 

The decimal .5 will be recognized as the 
versed sine of the angle of 60 degrees. In 
this computation it is reached nearly three 
degrees earlier. This is because the compu 
tation requires that the initial rate of increase 
in the length of the versed sine, namely, as 
the square of the angle, shall be regarded as 

In fact 
this rate of increase is lost, at first, as above 


continued through the full second 
shown, insensibly, afterwards more and 
more rapidly 

I think that from the above explanation, 
‘Bell Crank” will see readily enough the 
answers to his questions relative to the sled 
on the ice. 

—$._ me ——— 


A Feature of the Machine Tool Market, 


A feature of considerable importance in 
the machine tool market is the recent pur 
chase by the Pratt & Whitney Co., of all 
that part of the plant of the Paige Com 
1075 West Fifteenth street, Chi 
cago, Which was built by the P. & W. Co. 
About seventy-five machines are in the lot, 


positor Co., 


aggregating in value about $30,000. The 
Paige Company never built more than one 
machine, and the tools are, therefore, prac 
tically new, and all are standard tools avail 
able for any purpose within their capacity. 
It is understood that the Paige Company 
had fully paid for the plant, and the tools 
were re purchased for cash It is said that 
these are now practically all the second 
hand Pratt & Whitney tools there are in the 
market, and for a short time they will re 
main in place where they have been used 
for inspection by those who may wish to see 
them. 
— = 


Pumping Coal. 


The latest innovation in pumping, is to 
build pipe lines from the Pennsylvania coal 
regions to the seaboard, and force coal—re- 
duced toa fine state—through the tubing, 
mixed with water enough to preserve a 
semi-fluid mass. 

There is no doubt that such a method of 
conveyance would be successful, provided 
the scouring action on the tubing could be 
reduced to a commercial point. 

In hydraulic dredges, the sand and even 
the softer mud pumped through the plant, 
cuts pumps and tubes toa serious degree, 
and although the sharp corners of coal parti 
cles would soon be smoothed off, so that the 
wear on the line would be probably mostly 
at the inlet end, yet the trouble and expense 
of renewal, and stoppages due to any break 
would seem to call for very careful consid 
eration and a good deal of experiment before 
any very heavy outlay was entered into on 
the scheme. 
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The First Launch, 


The Crescent shipyard at Elizabethport, 
which was a short time ago leased by Mr 
Lewis Nixon, the well-known ex-naval con 
structor, has launched the first vessel built 
under the new management—a steel tank 
vessel owned by the Standard Oil Co 

The vessel is 150 feet long. over all. and 
carries 200,000 gallons of oil 

A sister boat, also for the Standard, is 
under way, together with a yacht by A 
Cary Smith, and a twin-screw double-hull 
dumper 

ee 

If the price of petroleum continues to ris 
much higher, it may have an important 
bearing upon the use of oil engines, and of 
the various petroleum oils for industrial 
purposes. In many such uses the advan 
tages gained in cleanliness, better control of 
heat and greater uniformity of product far 
outweigh all other considerations, and mak« 
relative cost, as compared with coal, a 
minor consideration. This feature of the 
case is not often fully understood or appre 
ciated, however, by those who are consider 
ing the use of fuel gas as a substitute for 
coal, and thus the question of relative cost 
will have perhaps more influence than it 
should have, and more than it would have 
if the person deciding the matter possessed 
the personal experience with both forms of 
fuel which seems to be necessary to enable 
one to appreciate their relative advantages 
and disadvantages 

rs => 


According toa press report, some sort of a 
miscalculation occurred in the gun shop at 
Washington the other day, and a ring stuck 
on a gun before it reached its proper posi 
tion. The dispatch says “If the ring 
cannot be moved, the gun will be ruined 
and the Government will lose about $15,000 
This would seem to be obviously true, but 
it is equally true that ¢f almost anything 
else should go wrong, and could not be 
remedied, the gun would be ruined, and the 
same might be said of an engine or any other 
machine. But it will be very strange if the 
ring can neither be moved from its place 
nor cut off 

ee 

The question of the standardization of 
catalogs is attracting some attention in 
England, and a correspondent of Hagineer 


‘nig Suggests that trade catalogs be made 


~s 


oO’ xX8', 64 °x10" and 10°x124', which is so 
far about the worst arrangement of sizes we 
have heard of If catalogs are to be stand 
ardized in other countries, as they are in 
this, we suggest that they be made 44° x6 

6 x9 and 9x12", and that the medium 
size be used Then 


English, American, or other catalogs will 


wherever possible 


go together in files or binders 
_ li 

The latest industrial development is the 
fitting out of floating canning factories, A 
schooner has left New York having on board 
thousands of tin cans, and the necessary ap 
paratus to be used in filling them. It will 
go to waters and lands where certain fish 
and fruits are to be had that are in demand 
here, and will there set its canning depart 
ment at work to fill the cans. In this Way 
no ice or refrigerators will be ne« essary, and 
nothing will have to be transported except 
what is actually useful 


<> — 


Signs multiply that Keely is in need of 


more money, as predictions are plentiful 


from unknown “ prominent mechanical en 
gineers”’ to the effect that the moting of his 
motor is about to begin. A New York 
paper published on Easter morning an en 
graving of the motor. It in no way re 
sembles those that have been previously 
illustrated, but might be taken for a new 
variety of Easter blossom, 
-=- 

It isclaimed that in Oregon, where fuel 
is scarce and dear and water power compara 
tively plenty, it will pay to smelt iron by 
electricity, and it is asserted that this is done 
in Germany at a cost of $8 per ton. 
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NEW GATALOGS. 


We have received asmall pamphlet describing 


the new No. 2Smith premier typewriter, made by 


the Smith Premier 


New York 


Typewriter Co., 2% Broadway, 
he Bristol Co., Waterbury, Conn., send a folder 
containing a complete list of a large variety of re 

rding instruments for recording pressure, tem 
perature and electricity. It is sent to any address 
upon application 

We have received from the Garden City Fan Co., 

rner Clinton and Washington streets, Chicago, 
lil.,a copy of their general catalog, illustrating 
and describing ventilators, exhausters, blowers, 
hot blast apparatus, etc 

We have received from the Union Grease Co 
Ilartford street, Boston, Mass 


39 
,a catalog setting 
forth the advantages and some of the methods of 
manufacture of lubricants for heavy machinery. 


’ 


It is standard size, 6''x9 

We have received from the Marine Tron Works, 
Clybourn and Southport avenues, Chicago, IlL,a 
copy of their catalog illustrating and describing 
marine engines, boilers and small vessels of vari 
ous types suitable for use on lakes and rivers. The 
catalog is well illustrated and printed, and is 
standard size (6x0) 

We have received from the Wm. H. Harris Steam 
Engine Co., Providence, R. L., a catalog illustrat- 
ingand desenbing the Harris-Corliss engine and 
the Harris patent dash pot Aside from the de 
scriptive matter, there is considerable general in 
formation regarding steam engineering, and the 
catalog will be found of interest to those who have 
to do with steam plants, It is 644’’x10” 

We have received trom the B. F. Sturtevant Co., 
Jamuica Plain Station, Boston, Mass., a catalog 
which is especially devoted to the Sturtevant 
engine, and is called ‘Catalog 81.’ In it will be 
found tlustrations and description of automatic 
upright engines for electric lighting and other pur 
poses. These are shown in various forms for driv 
ing by belt and direct connected, and the catalog 
is especially well gotten up, though it is 65¢’/xs8h¢’’ 

rhe Felt & Tarrant Mfg. Co., 52-56 Illinois street, 
Chieago, Il, send a pamphlet entitled ** Mechan 
ical Arithmetic,” and in this pamphiet their Compt 
ometer, which isa machine for performing ordi 
nary arithmetical computations, is illustrate] and 
described; and they also give a large number of 
interesting letters from concerns which have the 
machine in use, among these being the names of a 
number of tirms well known to readers of this 
paper 

















A tin-plate plant is to be built by W. H. Griffiths, 
at Washington, Pa 

Aniron foundry is being constructed by W. A. 
Nye, of Bourndale, Mass 


W. S. Harvin, of Manning, S. (C., will shortly 
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erect a $50,000 Knitting-mill 

The Bennington Falls Pulp Co., of Middle Falls, 
N. Y., will shortly re-erect its mill 

The Metropolitan Street Railway Company, of 
New York City, proposes to extend its lines 

The Coilier Cotton- mills, of Hickory Grove, 8. C., 
is to erect a $100,000 plant. T. R. MeDill is secre- 
tary 

The Ellis Iron Co., of St. Louis, Mo., has been in- 
corporated with a capital of $100,000, and will soon 
erecta plant 

The Putman (Conn.) Foundry and Machine Works 
are making a number of additions to their plant in 
view of increased business 

Messrs. Zug & Co., of Pittsburg, Pa., will erect 
steel and iron-rolling-mill 100x100 feet, and will 
equip same with new machinery, 

The Southover Land and Improvement Co., 
Savannah, Ga., has decided to erect a cotton-mill 
at an estimated cost of $200,000, 

The Berlin [ron Bridge Co., of East Berlin, Conn., 
are building an extension to the casting shop of 
the Waterbury Brass Co., at Waterbury, Conn. 

Prentice Bros., Worcester, Mass., are just com- 
pleting an addition to their shop, 40x150 feet, two 
stories, iron and brick. Thev are driven with work. 

The new foundry which the Jackson & Woodin 
Mfg. Co. are now building at Berwick, Pa., was de- 
signed by the Berlin Iron Bridge Co., of East Berlin, 
Conn 

Owing to increased business the Courtney Manu- 
facturing Co., Greenville, 8. C., is making prepara- 
tions to enlarge its mills, and new machinery will 
be put in. 

The Anderson Mfg. Co., which has recently 
bought the Knoxville (Tenn.) Engine and Pump 
Works, will enlarge the plant so as to include the 
manufacture of machinery. 

The Facer Solid Steel Car Wheel Co., of Perth, 
Canada, has been formed with a capital of $320,000. 
The company consists of James Aubra Facer, 8. C. 
Wilson and W. H. Churchill. 


The A. K. Rarig Manufacturing Co., Columbus, 
Ohio, is to erect a new building 632x126 feet, and a 
The company will also 
put in an electric lighting plant. 


pattern shop 250x50 feet 
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There is a report of an association of bar-iron 
manufacturers, whicl neludes nearly all suct 
manufacturers west the Alleghenies. W. I 
Naylor, of ¥ wn, Ohio, is president 

The Wo s ilty ¢ Detroit, Mich vrite 
us that the international automatic injector which 
wa lustrated in ou mns a short time ago, is 
meeting ara isale and that they have difficulty 
in keeping up with the rders 

Later and muore reliable formation regarding 
the large hammer furnished by the Billings & 
Spencer Co. to the American Axe Co., of Cleveland, 
(hio (mentioned last week), puts its drop at & feet; 
total hight to top of pulley, 18 feet ; total weight of 
machine, 25,000 pounds 

The foundry of the Oakland Machine Co., of Oak 


land, Maine, 
man Machine Tool Co 
they have decided to rebuild the f 
capacity of the old one 

about $7, 


which had been leased by the Water 
and 
sundry double the 


, Was recently burned, 


with all modern improve 


ments, to cost 000. Geo. Rogers is mana 


ger of the above-named company 


The B. F. Sturtevant Co., Jamaica Plain Station 
Boston, Mass., who have had a store at 91 Liberty 
street, New York City, for several years past, have 
leased the entire store and basement at 131 Liberty 
street, and moved May Ist tothe latter address, 
where a full line of their blowers, exhaust fans 
forges, steam engines, hot blast heating and venti 


lating apparatus, steam fans and 


will be kept in stock for prompt shipment 


appurtenances 


Mr. Henry Marx, who forthe past year has been 


the New York representative of the G. A. Gray 
Co., has placed the New York business of that 
company in the hands of J. J. MeCabe, 14 Dey 
street, New York, who will from this on handle no 
other planer. Mr. Marx states that he has accom 
plished the object of his firm in coming to New 


York, 
shape. 
the home office 
York frequently 


and has the business herein very satisfactory 
He will hereafter make his headquarters at 
in Cincinnati, but will be in New 





Machinists’ Supplies and Iron. 





New York, Apri! 27, 1895. 
Iron—American Pig—We quote standard brands, 
$12 to $12.50 for No. 1; $10.75 to $11.25 for No. 2; 
and $10.25 to $10.50 for No.2 Plain. Southern brands, 


$11.25 to $11.50 for No. 1; $10.50 to $11 for No. 2; 
$10.25 to $10.50 for No. 3; $10.75 to $11 for No.1 
soft; $10.25 to $10.50 for No, 2soft; and Foundry 
No. 4. $9.75 to $10 

Antimony—The market remains unchanged. We 
quote L. X.. 8lée. to 834c.; Cookson’s, Me. to S$ ¢ 
Hallett’s, 7.10c. to 7.15e¢; U. 8. French Star, 73¢c 
and Japanese, 7c 

Lard Oil—Prime City we quote at 4c, to 55e 

Copper—The market is firm, and holders do not 
seem to press sales. Lake Copper is quoted at 9%4ec., 
by some of the leading companies, but it may be 
bought at 9.60c. from the smaller producers, or 
second-hand dealers. The Gomand for Casting 
Copper is good, quotations are 9c. to 94e 

Lead—The market is quiet. and a fair business 
has been done We quote 3.07% oC for New York 
delivery 

Spelter—The market is dull, very little has been 
done outs ide of aroutine type. For New York de 
livery ¢ 25c. to 3.300 is quoted 

Tin The market is fairly active, and the de 
mands of consumers have reached quite liberal 
proportions Prices have fallen to about 13.90c. to 


13.95¢. net cash for prompt and current month de 
liveries 


+*WANTED* 


** Situation and Help” Advertisements only snrted 
under this head. Rate 30 cents a line for each inser 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to ous 
‘are will he forwarded 








Wanted—Agents traveling and local to s« i steam 
spec’s; good commission. Mfr.,1115 State St,Erie,Pa 


Technical graduate as junior 


moderate 


wants position 
draftsman ;: salary. C. A. S., Am. Macu 
Pattern foreman on wood and metal, wants pos 
good refs. Address B., care AMERICAN MACHINIST 
Draftsm’n (Swede), techn’l educat’n 
on gen'l mach’y, wants pos’n. Box 179 


i yrs’ exp 
Am. MACH. 


n 
i 
( 


perience with general 
mos, and engines 


tool maker 
P. F. Schroder, 


school 
Studti, care 


perience in large scale works as foreman 


ter mechanic, desires change; large exp. in special 
mach. and jigs to reduce cost. E. H. W., Am. Maca, 
Graduate of leading technical school, 4 years’ ex 


perience 
sires change—could 
175, care of AY ERICAN MACHINIST 


as foreman and bandle men in the iron department 
salary 
Louis, 


business and able to make good working drawings 
and reliable work, 


the Lodge & Davis Machine 


machine tools of a good class ; 
acquainted with modern methods, able 
results from workmen, a hustler and of 


marine 


to make estimates on such work; pref 


plicants may addre ss Master, 
giving full reply to above with refs. if practicable., 


having a wide ex 
generators, dyna- 
Am. MACHINIST. 


Wanted foremanship, by one 
jobbing: 
Indicator, care 


Wanted ienced machinist and 
: best of refs. 


Michigan. 


Situation by exper 
as gen’! foreman or sup’t 
P. O. Box 253, St. Joseph, 


85 cents per line, each insertion. 
reach us not later than Saturday morning for the ensu 
ing week's issue, 
be forwarded, 





} MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head ai 
Copy should be sent t 


Answers addressed to our care wiil 





shop, technical 
testimonials 
, New York 


25 years’ ex- 
and mas 


Mech. draftsman wants position 
and office practice: best 
of Weltner, 350 E. 33d 


and draftsman, 


St 


Practical machinist 


de t 
Box 


drawing office, 
Address 


in shop. 2 years in 


invest $1,000. 


Wanted—A prac. iron mach., competent to act 
f an agricultural mach’y manufactory. Give exp., 
and refs. Whitman Agricultural Co., St. 
Mo. 

Wanted—Patternmaker, who is well up in his 
knowledge of gas 
* Patternmaker,”’ 


havinga 
Address 


one 
‘ngine work preferred 
AMERICAN MACHINIST. 


Tool Co., at Cincinnati 


or Chicago. 
Wanted—A foreman for machine shop building ]}i 
must be thoroughly 
to get best 
temperate 


machine shop; he must have had a large 
xperience and practice in shops engaged in build- 
ng and repairing marine engines; must be profi- 
ient in drawing and accustomed and competent | ¢ 
would be 
given to a person between the ages of 30 and 45; ap-]1 
care Of AMER. MACH., | ¢ 





& planers. 


full illus. catalog. 


Mitts & Merrill, 


a first-class key-seater, 
No. 913 Tilden Street, Saginaw, 


Laurence Pountney Hill, 


Cheap 2d hd lathes & planers. S.M. York,Clev’d.O 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis 
Small tools cheap. Randall, 62 N. St., Spgfield, 0 
For Sale—Second-hand drill presses,engine lathes 
Dietz, Schumacher & Co., Cincinnati, O 
models and ele« 

Newark, N. J 
H 


Light and fine 
rical work specialty. E. 


mach’y to order; 
O. Chase, 


Best and cheapest Bolt Header made 
jaush & Sons, Holyoke, Mass. 

Bicycle Repair Outfit. 
Frasse, 


by C, 
Send 6 cents postage for 
17 Warren St.,New York 


Wanted—A purchaser for a good key-seater, by 
913 Tilden Street, Saginaw, Mich 


For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 


Wanted—One or two good machinists to rent 


shop, and take the butlding of special machines by 


; contract. Apply Box 171, AMERICAN MACHINIST 
Wanted—Two bright young men as machinery , . : 
salesmen, one for our Chicago store and one for Eethnabes poomtves from makers for price on 25 
Cincinnati; those having experience in machine | to 50 each 9-inch and 12-inch 4 rew-cutting lathes 
tools or machinery supplies preferred. Apply to | Bertrand, Box 27, Gle nridge, J. 


Wanted—Machine and outfit complete, new or 


second hand, that will press coffee grounds back 


nto artificial berries. Box 178, AM. MACHINIST, 


Wanted—To correspond with any one in need of 
Address Mitts & Merrill, 


Mich. 


habits: none other need apply ‘ddress, giving 
age, experience, whether married, references, and} Introduction and negotiation of Americanpat 
wages expected. Box 177, AMERICAN MACHINIST. ents and machinery to English manufacturers anc 
: agents. Write for circular to Geo. Richards, M. | 
Wanted—A master machinist as foreman of a]. E., Mechanical and Consulting Engineer, No. | 


London, England. 


Wanted 
and machine shop, located within 


The owners of a well-equipped foundry 
30 minutes of 


New York, wish to enter into negotiations for the 


of specialties; also for their sale, if 
19 Wall street, Room 20, 


nanufacture 
jesired. Address, or call, 


New York City. 









Crescent 
Steel 
| Co. 
PITTSBURGH, PA. 
CHICAGO, ILL. 
NEW YORK, N.Y. 


Crescent Extra 


‘ice Ba 


The Steel so generally used now 
for Machine Shop Tools. 























ENE RUNNER'S GATECHSH, 


BY 
ROBT. GRIMSHAW, M. E. 
$2.00. 
JOHN WILEY & SONS, 


NEW YORK CITY. 


18mo, Cloth, 








Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

1895 Gear Book, Free. 
Treatise on Gears, $1.00. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland Ohio. 


GRANT 
GEARS 





BLOW YOUR FORCES 


WITH A 


“STURTEVANT BLOWER.” 


SEND FOR CATALOCUES. 


B. KF. STURTEVANT Co. 
BOSTON. 


NEW YORK, PHILADELPHIA, 


CHICAGO, 





LONDON. ENG. 





SEND FOR GATALOGUE,. 


ESTER MACHINE SCREW CO 


ivy 
3 “W ie R CEST 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 
Place where you 


vor LIGHT RICHT “wane 


{_. _—__r 


Faries’ Patent UNIVERSAL LAMP HOLDER. 
Several styles and sizes. Ask your dealer for them or write 
direct to FARIES MANUF’G CO., Decatur, Il. 
Catalogue free. 

















QUINT’S 


TURRET DRILLS 


For Drilling and Tapping with 
from 2 to 12 Spindles. 
WILL DRILL UP TO %-INCH. 
Sensitive and Positively Driven. 


A. 0, QUINT, Hartford, Conn. 


SWEET’S 
Measuring Machine 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 


Syracuse, N. Y. 














ORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 


for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDCEPORT, CONN. 
New York Office, 86 LIBERTY STREET. 











THE DEANE 


OF HOLYOKE 


TANK PUMPS, 


ALL STYLES. 


THE DEANE STEAM PUMP CO., 
HOLYOKE, MASS. 


Send for ** The Deane Specialties.”’ 





Genuine Lightning Screw Flates, 


Taps, Dies, Reamers, Green River Screw 


Plates, Bolt Cutters, Drilling 
Machines, etc. 


SEND FOR CATALOGUE. 


WILEY & RUSSELL MFG, CO., 
GREENFIELD, MASS., U. S. A. 


te GE 


THE GENUINE LIGHTNING 
: %\ 


; C2 em 
PERFECT SCREWS AT A SINGLE CUT 








“R. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in b ing able torun at GREATLY INCREAS 


SPEEDS. FEWER GRINDINGS. No WASTE in rodressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES. 


B. M. Ton 


BOSTON: 11 & 13 Oliver St., 


ES & CO., 


NEW YORK: 143 Liberty St. 





ARE 


for a 
sizes 
both 






finish 


\ t "a il Swing, 
Modern Design, 
Valuable Features, 
CATALOGUE FREE. 


plane 
bring 


117 and 


will tell you all about 
‘rs, Shapers and other tools. 


YOU LOOKING 


lathe? We are building them in various 
from 9” to 24” swing, in various lengths, 
engine and speed lathes. Our designs are 


the latest, while the workmanship, material and 


highest order. Our catalogue 
them, as well as of our 
A postal will 


are of the 


it. 


SEBASTIAN LATHE CoO., 


119 Culvert St., CINCINNATI, OHIO, U.S, A. 





THE LATEST. 


OUR NEW No. 5 MILLING MACHINE 


NOW READY FOR THE MARKET, 


KCEMPSMITH FVPACHINE TOOL CO. 
MILWAUKEE, WIS., U.S.A. 





VAAN 


-J-ERLANDSEN 


g172_CENTRE RE_STANEW \ 


SS) TANT) FOR , CATAL 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON CO., 


33 TO 39 FRANKLIN ST., BROOKLYN, N 


















H.W. JOHNS’ 








ASBESTOS 
SECTIONAL 
PIPE 

COVERINGS. 


nendbeneuerwe CovVERINGS FOR STEAM AND HoT WatTER Pipes, BoiLers, Etc. 
ABBESTOS BOILER COVERINGS, 


H. W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, reemenes, Building Felts, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, Etc. 
87 MAIDEN LANE, N. Y,. Jersey City, Cuicaco, PHitaveceHia, Boston, Lonoon 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON 


(X. F.] & INCREMENT CUT FILES. 








VARIETIES FILES 








Below will be found partial list of Pratt & Whitney Co.’s machinery 
recently in use, a very short time, by the 
of Chicago, Lll., some of which have not been used at all to speak of, 
We have purchased the entire equipment so far as pertaining to 


machines of our OWN make, 


12 16 in. Planers, 3 ft. Table. 
4 16 in. “ 4 


2 20 in. saad 5 66 

6 20 in. 6 

4 No. 24 Hand Milling Machines ae Vise. 
10 No. 0 Power sind “6 66 

4 No. 1 it é ‘ La) oT) 

4 No. 1 7“ id Tt) iT Lay and 

[Long Table. 

1 Index Milling Machine. 


6 No. 2 Upright Drills. 

29 in. 344 ft. Hand Lathes, Morse Taper. 

3 12 in. 5 ft. sa "7 = ad 

13 in. 6 ft. Plain Back-Geared Lathes, Power 
Feed, Morse Taper. 

13 in, 6 ft. Weighted Screw Lathes, Morse Taper. 


a 


PRATT & WHITNEY CO. 
HARTFORD, CONN. 


Branches: BOSTON. 


which we offer at attractive prices. 
2art if not all of same can be seen in our Warehouse, S. E. Cor. 
Washington and Clinton Streets, Chicago, Il. 


2 16in. 7 ft. Gib-Screwed Lathe 
216in.8ft. * ” sa 
216in. 9ft. * ” “ 

4 9 in. Pillar Shapers, without Vise. 
4 %in. * 66 with Vise. 
4l4in. * “ without Vise. 
ii4in. “* 46 with Vise, 

2 No. 1 Screw Machine, Wire Feed, 

3 No. 2% ** o6 66 66 


1 
1 


NEW YORK. 


2aige Compositor Mfg. Co., 


13 in. Gib-Serewed Lathe, Compound Rest, Morse 
Taper. 

16in. S ft. Bed, Plain Back-Gieared, Power Feel 
Lathes. 

16 in. Weighted Screw Lathe. 


No. z 7) or a) oT) 
14 in, Chucking Machine. 


CHICAGO. 


LECOUNT’S NEW EXPANDING MANDREL. 


Amateur’s Size. Machinist's Size. 


Taking anything from No. PRICE 
; ; ; l6to in. #10 

& to 1 inch inclusive. . *' ie gr 
Price.. 5.00 3 ik" 2 7 18 


eeeeces ive i(with screw . “-@ ~ 
Patented Dec. 25, 1877. r ‘4% 4 


IF YOU WILL bi THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPEC IAL JOBS MADE TO ORDER, 
These goods are for sale by CHAS. CHURCHILL & CO., L’t’d. 21 Cross St., London, Englan 


BETTS MACHINE COMPANY, 
MACHINE TOOL BUILDERS, 


WILMINGTON, DEL. 


Stare Se. | The Greenerd Irhor Press, 
Lathes oo): 













































- 

on e) ‘ 
onan 2 inch Swing, ro, : 
Send for Catal ( RB, :. ° 3 9 
SENECA FALLS MFG.COMPAN\ a= of S & 
687 Water St,, Seneca Falls, N.Y ® . ” 6) 
“ee cas 
ACHINER 22-358 
For Reducing and Pointing Wire, 2% > < 2% 
I WT esPEciatty ADAPTED TO POINTING WIRE Ss &azit 
RODS AND WIRE FOR DRAWING. Os 309 
For Machines or Information address the os x n - 5 
Manufacturer, PE al © 9 4 

ze — 
$. W. GOODYEAR, Waterbury, Conn. pi2e: + 
< — ) 
JAGENTS s7s'a ween, . ; . © . 
ae Borsa ee setae tees see 
Platery 0 do all Kinds of pi at ” ° 
parc wie cowmeren . =. 
Sertcaareatonte THE BEST MECHANICS 

14 materials for polishing, prepa 
iiaine Guectare ent prisce fee. USE 

Hscasccadaauneanec | MEY WERNIER CALIPERS. 

Ask your Dealer for them, or sen ries or Catalogue 





CLOUGH’S DUPLEX CEAR CUTTER. 


One pair cuts from 12 teeth (and 
all intermediate sizes) to a Rack. 
For —s, a experimental work 
the best. . and finer can_ be 
made to ‘mill ot tops of teeth. Kept 
in stock and shipped promptly. Spec- 
ial work to order. 


Send for Circular. 
R. M. CLOUGH, 
TOLLAND, CONN. 












Cut Theoretically Correct. 
"For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 


Successor to 


BREHMER BROS., 


and Spec ial Prices t 


THE TAYLOR-RICE ENGINEERING 00., EE. G. SMITH, C ebusm tien Pa. 


American Standard @ Gauge and Tool Works. 
WILMINGTON, DEL. 


= © 
ADJUSTABLE BLADE REAMERS)| vite cautces” Sttve fou seen our contre indicator? 


to 2% Write for circulars. 











440 N. 12th 8t., Philadelphia, Pa. 


Send for’ New Pamphtet. ). T. SLOCOMB & CO., Providence, R. I. 











SELLING AGENTS. 


Boston, 8. C. Nightingale & Childs, 134 Pear! Street. 
New York bert A. Keasbey, 54 Warren Street. 
Beliacelpa a, Macan & Co., 1430 Callowhill Street. 
Baltimore, Wallace & Bro., ‘432 Kast Pratt Street. 


‘ashington, Wm. 8, Morgan, Room 19, Builders’ Exchange, 


Chicago, Walch & Wyeth, 208 Lake Street. 
New Orleans, Delbert Engineering Co., 23 Union Street. 


ABSOLUTELY K & WI FIRE-PROOF. 


MAGNESIA 


SECTIONAL STEAM PIPE AND BOILER 


THE GREAT 


Manufactured hy THE KEA 





COVERINGS. 


SELLING AGENTS, 
Detroit. 8S. P. Conkling, 20 Atwater Street, Kast 


COAL SAVER. 


SBEY & MATTISON CO. 


Minneapolis, Arthur L, Otto,219 South Sd Street. 
Des Moines, J. 0. & R. B. Carter. ; 
Omaha, Spencer Otis, w7 Ss Bizte enth Street. 


Kansas City, J. H. Storer & Cc 

Denver, ©. W. B: udgley & Co. isth and Market Streets. 
Salt Lake City, Utah and Montana Machinery Co. 

Butte City, Montana, R. W. James. 


v 8 & Co,, 162 Front Street ‘ 
Mitwantkees Wines I | Aorinkmen, ‘133 Sycamore Street. CINCINNATI: AMBLER, CLEVELAND ‘ Montreal, Sclater Asbestos Mfg. Co 
St. Louis, F. Bocler, iis Walnut Street. 114 W. Second Street, Pennsylvania. 117 Water Street. San Francisco, De Solla & Deussing, 2 California Street 





FITCHBURG TOOLS. 


e 2 A On the one hand our m a 
shou now 
% ww “ Regular METAL WORKING TOOLS, (DECREASE COST 
%y z a on the other St . = yee 
ui 
$3? SPECIAL MACHINERY. 09 '7. How? 
Soe RC i teen eee aneee and will Seen TOOLS 
& a %, ahenee give prompt attention. ae nets tee 
oll 
ys = con FITCHBURG MACHINE WORKS, °°9,22"9 0" 
g =) S FITCHBURG, MASS. want. 





pislapipigghealteiiadacingtiataalatesiatetnialatiatadies 


BUILDERS IRON FOUNDRY, § ¢ 
FOUNDERS AND MACHINISTS, PROVIDENCE, R. 1 


Orders are solicited for 


HEAVY SPECIAL MACHINERY. 


Our equipment for this work is not surpassed by that of any shop in New 
England, devoted chiefly to contract work or general jobbing. : 
ee ee ee ee ee OOO Ohh hehe 





ROOT’S FORCE BLAST ROTARY BLOWER. 


For FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC, 





SLOW SPEED, BEST 
ee AST MECHANICAL 
, 
PERFECTLY CONSTRUC- 
BALANCED. TION. 





P.H.& F.M. ROOTS, Manufacturers, 
CONNERSVILLE, IND 
Chicaco Office: 1405-10 Manhattan Building. 
COOKE & CoO., Selling Agents, 


163 & 165 Washington St., NEW YORK. 
In Writing Please 


ention This Paper. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


810 Walnut St., Philadelphia. 


¢® Our New and Revised Catalogue of Practical and 
Scientific Books, 8 pages, 8vo., and our other Catalogues 
and Circulars, the whole covering every branch of Science 
applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address, 


THE NEW FOX 
Universal Trimmer 


is the only one that has 
an accurate adjust- 
ment of the gauges. 
Cannot be set wrong. 
Work must be correct. 
Time saved in Pattern- 
making and all wood 
working. 
CaTALOGUE FREE! 


FOX MACHINE CO., 












tl 
[ 





e- 
eet & | 326 Nor. Front St., 
: = ad - Grand Rapids, Mich. 
135 _Finsb P 
thd, fo London, England.” 





WORTHINGTON STEAM PUMPS 


FOR ALL DUTIES. 






FOR 





Toois, | ALL KINDS IN STOCK, 
’ Manufactory, SHEFFIELD. ENG. 

DRILLS Chief Am. Office, 91 JOHN ST., N.Y. 
’ WM. - JESSOP & SONS, LTD. 

D IES, &. Medal sraighliched o comtary ag. 1893. 














NEW HAVEN, July 19th, 18%. 
Moss. HOUGHTON & RICHARDS, - 
Gentlemen : BosTON, MASS. 

In reply to your inquiry about what I think of the 
STYRIAN STEEL, I would say that I made Sub-Press 
Punches and Dies of it and did work where I could not get 
any other Steel to stand, and [I think it is the best Steel in 
the world, and I have tried about all of them. 


Yours truly, 
“Signed)’ GEO, M. GRISWOLD. 


This Steel was Extra Tough and Hard. 


HOUCHTON & RICHARDS, 


SOLE AMERICAN AGENTS, 
$48 & 150 OLIVER ST., BOSTOW 


HENRY R. WORTHINGTON, 
NEW YORK, 86 and 88 Liberty St. 
BOSTON, 70 Kilby St 
PHIL ADEL P HEA, 607 Arch St. 
CLEVELAND, 24 South Water St. 
CHICAGO, 185 to 189 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sis. 
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AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and syste- 
matic application of HEAT 


CATALOGUES ON APPLICATION. 


No. 80 Nassau St., - NEW YORK. 


EnGLisH AGENCY: 












































BSTABLIGOMED IN 1874. 100 and 102 Reade Street. New York. 


CLEVELAND TWIST DRILL CO. ixzicAhSeeck... 
WILL BE SOLD LOW BEFORE) SECOND-RAND MACHINE TOOLS. 




























. ' ™ Mees Chas. Churchill & Co., Ltd., 21 Cross 
ENGINE LATHES. | HAND LATHES, . ata ch ao 
s l4in. x 4 ft. Blaisdell, veges. |} 1 12in. x 5 ft. Pratt & Whitney. Finsbury, ndon, 4H. U., ngland. 
lé6in x 6ft Perkins, Tape | 1 12in. x5 ft. Back Ge ear’ d. . 
ENGINE LATHES | i tk ot = Pa eal OE ET 
ai 4 4 see in x t ai | 
72 in. swing, 20 iy bed. Tripl geared, screw feed oo y ao a = I. | MISCELLANEOUS 
and compound rest, complete 37 in, x 14 ft. maker unknown, TOOLS. 
42 in. swing, 16 te bed, tripl geared, screw feed PLANERS, | No. 2 Am. Tool and Machine Co, 
comp. yund rest and cros feed, complete, “N.Y. | 16in.x16in. x4 ft. Hendey. | o rvin Profiler. re e 
Steam Eng. Cos.” Make heavy SSR SMCLORE Phos | Sergent aon ation 
2 in. swing, 12 ft. bee 1. heavy pattern, com- | ~ : SHAPERS. | 60 in, Lincoln Gear Cutter, 
. ‘ . ; , oRS, 26 in. Pulley Lathe. on P . ° 
pound rest and cross feed, complete. Good as new sets Seeds & Whitman, tig Pulles ae I he best quality of High 
24 in. swing, 14 ft. bed with compound rest, } j2 in. Juenest. Crank 5 in. Cutting-off Machine. - 7 
cross feed and chuck 15 in, Juengst Friction, se i on in gtd To oo der. Grade Machine Tools spec- 
20 in. swing, 10 ft. bed, heavy pattern, rod and wate ig od and Light Traverse alg” Brown rig Ane rpe a , ? CHARLES iH: 
screw, compound rest and cross feed, Harrington.’ 18 in P uta n, Tra »Head. | Machin ‘ ially selected by experts in 
16 in. swing, 7 ft. bed, * Pratt and Whitney a oe ith & 8 ke . rank. hy Garvin rit 1. ‘She achinerv Y 
14 in. swing, 6 ft. bed, with taper, ** Hendey “ "Bel ‘Smit mS, Shifting | ooo Poon Doow Boab. machinery, 
=_— ame 20 in, Gould & Eberhardt, im Gould & E. Drop {— Enci ; co. 
JANE =. 24in Hendey, Friction, 00 Sti wer Drop Press, “Nngine Lathes 
npn 3 75 Ib. 1 Presse 
64 in. x 10 ft., Pond. Two heads. HAND LATHES, No 3 Raton Do ae cting Press, » . )) 
: 4 10in. x 41 in. Garvin No. 2 Garvin Wire Spring Coiler. Iron Plane rs, 
12 in. X 4 =. ’ <i wired Good te 1 1 12in. x 4 ft. Stewart Pattern, Several Woodworking Machine 5. Uy right Drills MACMIUSTS' 
30 in. x 10 : arrington Good order nes é , ’ \ 
gin. x5 ft, Putnam,” Good order an ERR IS iota matte, Witte te compte Screw Machines. HAND LEVELS 
Brass Lathes 
SILAPERS. THE GARVIN MACHINE CO wae , PUNET LEVELS 
15 in. Crank, ** Gould & Eberhardt | 5 Milling Machines, TOOLS AND 
‘ : 1 . - — oy 5 a ad By a enters and circular LAIGHT & CANAL STs., New YORK. Key-Seating Machines, : 
i l 1 r 
a Also, 61 North 7th St., Philadelphia, Pa. Improved Shapers, SUPPLIES net 
Prentice and Blaisdell Drills MACHINERY FOR SALE and complete machine shop 
Boiler Bending Rolls 8 and 10 ft. e ce. 
12 H. P. Vertical Engine and Boiler, second-hand. outfits, 
J. J. McCABE | thea, § reel 
s ad + J toots’ Pressure Blowers Nos. 1,2 and 6, “ "7 
tne. Ope n-die Bx olt C utter, cuts up ti A. he = HILL, CLARKE & CO., 
ICCESSOR TO 7 14 “ “ 
'§|14 Dey St 6 and? 
E. P. BULLARD’S | *9 1 Lot 6% ont 7% in. Shafting, Pulleys and Bearings P 
a, ¥,Mleoh’y Warereome. | NEW YORK. net arly new, at less than half value. Machinery Merchants, FOR SALE, 





168 wOOEE. or. CO. 156 Oliver St., 12 & 14S. Canal St., PUNCHES and SHEARS. | 
THE PEAKING DRAW STROKE TRIMMER, BOSTON. CHICAGO. Also a number of Punch and Shearing { 








on tdi sab ty ‘- Machines, Small Rolls, etc. Write tor 
o. at Bik Wess prices. Address 
workers a st and 
Best Design. Infringers 
Prosecuted Trial, not 
orders, solicited, 
PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & CO,, 
Manchester, England, 





MACHINERY BARGAINS | WAIS & ROOS PUNCH AND SHEAR 6O., 


BEFORE REMOVAL CINCINNATI, OHIO. 
At Phenix Iron Works, Trenton, N. J. FOR SALE. 


15 in. x ‘ ft. Engine L athe Steam Hammer, F.& M.,1,000 Ibs 


18 | 19-36 and 50 in. Drills. : 1 = T V LIN RANE 
22 =“ 12 7° si ” | Portable Drill. 9 














24 ‘12 ” “ oe | 24in. x 5ft. Planer. : ; 
Ww 0 0 DW 0 RKIN G 7 ee 8) 46 ft. Span, Rope Transmission, 
iB Be ee Also 54 in, Colliau Cupola. 
5! 20 He ‘ Sis. Shaper Traverse Head. M FC co 
M A C HINERY Se eee A. R. KING ‘ - 


10 f.-16 fe. Vertical Boring and Turning Mill, Cranes, Blower, | Epi and 11th Sts., Jersey City, N. J. 








of ever J Boiler ‘a ‘anand ‘oun — , me ;, va 
ric . 
description. MOSSBERG MEG. CO., ond for full list and p 


ATTRESONS, BASS. GEORGE PLACE MACHINE CO. 


illustrative MANUFACTURERS OF : t., 
oan so SPECIAL MACHINERY, 145 tee Ag 5 -Reaatie Ss THE BEST WORKMEN 











> oo ter ARE USING 
tive matter Jewelers’ and Silversmiths’ Tools, 
on applica- NEW IDEAS! NEW DESICNS! 
tion, The following sizes of mills we keep in ste vs Ad in. x Sin., 
34 in x5in tin Ebina. n.x8in. Wea uild to order 
jy. A. FAY & CO., 6in. x 8in., Sin, xl2in, 1Oin. x 15in = in is ~ Our 
rolling mills are fitted with the Mo ol ing, 
which will save AT LEAST & 50 PER CRNT. TER THE POWEK, 
293-313 W. FRONT ST., CINCINNATI, OHIO. No more tro vuble with hot journals, Write for particulars 




















MONTCOMERY & CoO., 





GROBET 
SWISS FILES. 
cea 


CUILD &*& GARRISON, 


Kent Ave., cor. $. 10th St., BROOKLYN, N.Y. TO BUY FOR CASH. dial 


VACUUM PUMPS, First-class Second-hand Engine Lathes, 
AIR COMPRESSORS, Planers, Drill Presses, Shapers, Milling 
FILTER PRESS PUMPS, Machines, etc., address, Se ae ama caie 1 


CONDENSERS, STEAM PUMPS. The Fosdick & Plucker Machine Tool Co., DROP DPF CCE. ‘DROP HAMMERS: STAMPS 
CINCINNATI, OHIO. 


ae © BLAKE & JOHNSON, Waterbury, Conn. |——cias. a. streuinoer @ co. , engi TES: 


mAAY juR Tools, Supplies and Machinery, 
RO 3) PUN, SAPETY PUN, HOOK AND EYE MACHINERY, berkorn MICE = : 
SiS ail Tha ROPES n-Sen Td alr P 


quote prices for either mushine or the Goods, _ Cumente to Prevent Beale | in arynene 


e. w. BLiss co.] COLD SWAGING 
anurans iment || gare, MACHINE 


























Easily Peeatedanay 


HoPPes MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO, 


STEEL BALLS 











The Dayton 
Swaging Ma- 













AND 


EXCELSIOR | SCREW MACHINE PRODUCT 
NEEDLE C0. OF EVERY — oe 
Torrington, | Gleveland Machine Screw Co., 


Cons. CLEVELAND, OHIO, 





cs 6 > 

z & fe agi 

roo” Se sf chine is the best For all Anti-Friction 
oF! a = for reducing 

= = = per) = and pointing Purposes. 

a= zOca wire and _ tub- o 
sc > “ = = ing. If inter- WE ALSO MANUFACTURE i. HT 
zac Pe ested address 

s&s i = the manutact- | AUTOMATIC SCREW MACHINES 

= (=) a o urers, 

« = a e 

= = a“ 


OWNERS OF 


The STILES & PARKER PRESS CO. 









WRITE FOR 
INFORMATION. 
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THOS. H. DALLETT & CO.,'Shriver’s New York Traveling Cranes 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
Tools, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 


T. Shriver & Go. 











Machinery. 


capacity, to be operated by Hand, or 
by Electricity. y Hand, or wholly orin part 


FOR HAND OR 
ELECTRIC POWER. 






ie 






333 East 56th St, 


NEW YORK. 
MANUFACTURERS OF 
TRAVELING CRANES of 1%, 2, 3,5 and 10 Tons 














New Complete Illustrated Catalogue—Free. 











Norton Emery WHEEL Co., 
WORCESTER, MASS. 





ALFRED BOX & CO., 


PHILADELPHIA, PA. 


Builders of Standard and Special 
Cranes of all descriptions, Double cee 


Hoists, etc. y 
Cranes in =u $0,000 Hoists and 700 


Screw Machines, lt uright Dri 





Or CHAS. CHURCHILL 


THE HORTON LATHE CHUCK 


Established 1851. Also Chucks for Brass Finishers’ Use, Grinding Machines, Milling Machines, 


lls, Cutting-off Lathes, Drill Lathes and for Boring 


Mills, for Car Wheels and other work. Also the most complete list of 
improved Ind pendent Reversible Jaw Chucks in the World. 
Trade Mark: ‘‘ THE HORTON LATHE CHUCK,”’ 


None Genuine without it. 


THE E. HORTON & SON CO., Windsor Locks, Conn., U. S. A. 


& CO., 21 Cross St., Finsbury, London, E, C, 


SEND FOR ILLUSTRATED CATALOGUE. 





CUSHMAN’ 


Screw Machines, 
work. . ese es 


* CHUCKS. 


For Lathes, Drills, Chucking and 


and for Special 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





F! PLANER CHUCKS 


Address G. W. JORDAN, 
& Wayne STREET, Worcester, Mass. 


The National, 
Chucks vzszsss: 


Est’d 1882. Strongest. Easiest to change. Best finish 
Reversible Jaws (patented) giving 5 changes includ 
ing every possible position. ILLUSTRATED CATALOGUE 
sent. Liberal discounts. Prompt shipment. Address 
W. WHITLOCK, 39 Cortlandt street, N. Y. 
Works, 1300 Hudson, Hoboken, N. J. 


WE LEAD, OTHERS FOLLOW. 








Sweetland Combination Chuck. 





Reversible Jaws. Accurate 
Standard Independent, Solid 
Shell, Solid Reversible Jaws, 
Strong and True 


Ane SEND FOR CATALOGUE 
The HOGGSON & PETTIS MFG. CO., - N.w Haven, Conn. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 


SEND FOR CATALOCUE. . 


wa AN AM GCA 





© 








MARIS BROS., 


SUCCESSORS TO 


MARIS & BEEHLEY, 


2343 & 2345 
Callowhill St., 


CTaNES 


CUPOLAS, LADLES s 
Whiting Foundry ee tsont co., 
1522 MONADNOCK, CHicaco. | HARVEY, 








PHILADELPHIA, PA. 


PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful gri 
than any ehuck ever offeretl. This seems a br« 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars. 


THE D. E. WHITON MACHINE CO., 
5 Oak Street, New London, Conn., U. S. A., 


Or, SELIC, SONNENTHAL & co., 
85 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws. 


SKINNER CHUOE 00., 


New Britain, Conn. 





vf 


« i 
= 
1) 
ii 


ii 


SEND FOR CATALOGUE. 











PRATT’S = 
Pasting Driving § 
Dri Chueh, = J 


The best system ever devised for holding 
and driving drills. 


WRITE FOR CATALOGUE TO 





New YORK OFFice, 182 Front ST. HLL. 





a a 








( « s — \ You don't risk a cent, 


THE CONTENTS FOR MAY ARE: 


System in Shop Tools, 


} What Mechanics Think. A Number of N 


Sample copies free. 
Single subscriptions, 50 cents a year. 
Foreign subscriptions, 75 cents a year. 








Wh 


For if practical ideas < 


EEE ESOC oOraEeeEOeeEOeeeeee 


THE PRATT CHUCK CO., Clayville, WN. Y. 


——— ~ POO 


en you subscribe for 
MACHINERY, 


you we guarantee that you will get your money's 


A Bit of Drop Forging History, Cuas. Ih. Biniincs. 
' Designing Stationary Engines (8), 
THEO. ge i ae . Jr. worth. or Wwe refund 
} For the Young Engineer, uM. O EBBER. } ; ; : Wn 
How One Thump was Stopped, Wa. M. FRANCIS MACHINERY, practical 
A Few Shop Notes, “Ovs.” On shop work, tell he 
Lubricating Oils and Lubrication, ‘ Br 1. ¢ RANK overcome and show 
Some Peculiar Cards, Gro. GuNTZ. ; ; apie 
| Another Modern Shop, FRED H. Corvin you In your eV eryday 
’ ) Average Pressure on Piston, N. J. Smivru. 
WakkEN E, WILLIS 


ew Tools. Address 


and your 
money back 
if you want 
it 


Our advertisement appears in the first issue of ea 





the subscription price. In 
men furnish practical ideas 
WwW difficulties are met and 
shop devices that will help 
work. 


ire Worth five cents each to 


The regular issue of Machinery is 15,250 copies. 


Machinery, 


Pearl and Rose Sts., New York City. 


PLL Oe OOEOSOSOOOO 








The Almond Coupling 


A NEW quarter turp 
motion to replace 
4 quarter turn belts and 
== bevel gears. 


T. R. ALMOND, MFR., 
BROOKLYN, N. ¥.° 


TEL ES Core ve 


WwW. & D.MOGEY. 
45%" ST. BAYONNE NJ 






NoOIsESLSss. 








The Sample 
Tells the Story. 


Asample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


BELL’S ASBESTOS COMPANY, LTD., of London, 
with branches and agencies throughout the United 
Kingdom, Europe and the Colonies, are open to 
represent good American houses for the sale of 
Machine Tools, Pumps, and Machinery generally. 
Besides having extensive Show Rooms, a competent 
staff of practical representatives and travelers are 
employed. Reply with full particulars to BELL'S 
ASBESTOS COMPANY, LTD., Southwark, London. 


For 24 CENTS 


In stamps, I will send a most 
useful tool to any machinist. 
E. H. RANDALL, 

G2 N. St., Springfield, Ohio. 












== The National 
= Feed-Water 
| Heater 


A brass coil Heater 
delivering water to 
the boiler at 210° 
Fahrenheit. 

500,000 H. P. sold. 
Prices low. Satis- 
faction universal. 


" The National 
Pipe Bending 
Co. 

82 River St. 











New Haven, Ct. * 


SEND FOR OUR BOOK ON 


Corrugated, Conner Tubes 









wright 


j Heaters, - and 


tive Mie, Co, 


as used in our Wain- 
Feed - Water 


oc The Taunton (\ass.) Loooma- 


XS SPEIDEL'S PATENT 
Y ECONOMIC SAFETY HOISTS. 


OVERHEAD TRAMWAYS, 
TRAVELING CRANES, Etc. 


SPEIDEL & ROEPER, 


READING, PA. 





other 
steam appliances. Nuts?! 


NOT “TO CRACK” 


“*TO USE. 


TRUMP BROS. MACHINE CO., Mirs., 
WILMINGTON, DEL. 









JACKS, 


t?: «> WATSON & ST 


Hydraulic Riveter. 204, 206, 208 & 210 E. 





HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, 

VALVES, 

PACKINGS. 

ACCUMULATORS. 
SEND FOR CATALOGUE D. 


, The W. & §. Hydraulic Machinery Works, 





FITTINGS, 


ILLMAN, PROPRIETORS. 


43d Street, New York. 
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14”, 16”, 18, 22” and 24 
ATTENTION. encine Caries, )ROPFORGNGS 
LINE OF OUR OWN MACHINE TOOLS, pring gpa ? - 4 | 








CONSTANTLY IN STOCK, AT THE WARE. 52”, 80" and 120” Fo 
Sn a cont, RADIAL DRUGLS.|_ WANE GORDON 

67 8. Canal St. Dietz, Schumacher & CO., 

CHICACO, ILL. Cincinnati, Ohio, U.S. A. 


THE LODCE & SHIPLEY M. T. CO., 


[ CINCINNATI, 0., U. S. A. 








SEND FOR CATALOCUE. 


SHAPERS 


NEW FEATURES. 


FLATHER PLANER COMPANY, 


NASHUA, N. H., U. S. A. 
AMERICAN WATCH TOOL CO., 


WALTHAM, MASS. 

LATEST IMPROVEMENTS. 
NEW STYLE. 

NEW PRICES. 

GROWING RAPIDLY in FAVOR. 


The Highest Award at the World's Columbian Exposition. 


taany shop is tue RIVET T LATHE 


—MADE BY— 


FANEVIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO., Selling Agents. 
Boston, Mass., and Chicago, Ill., U. S. A. 














18 in. Crank Shaper. 


















18 in. x G ft. Ratio of back gearing 12 tol 
Cone diameters 12’, 10", 8, 6”, and 4". Width of belt 
f on cone 2'5 Hole through spindle 1,". Front bearing 
of spindle 3” diameter, 414" long. Diameter of tail spin- 
dle 2 Lathe will cut screws 2 to 32. Feeds per inch 4 to 
80. Weight 2.200 lbs. Will take between centers 3’ 2”. 
- Swings over carriage 11", Also made in 22”, 24’, 27” 
— = =| and 30” swing. 














The Van Norman Universal Bench Lathe. 


With attachments, com- 
prise in one machine: 
LATHE, UNIVERSAL MILLING 
MACHINE, SCREW CUTTER 
AND UNIVERSAL GRINDER. 
The best tool on the market 
for all kinds of small fine 
work. Send for Catalogue, 
Manufactured by 
Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 
Springfield, Mass. 


ae articles, our stock is now limited to | Order now before our stock 
— FoR — complete sets with the exception of papers is exhausted 


P of two or three issues,and orders can 
Bicycle DRAWING.”’ hereafter be filled by the set only. 


P. BLAISDELL & CO., 


Manofacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 





















Y WATCH - A number of engineering schools ca 
MARE YOUB TOOLS WITH A STEEL STAMP, aan] . - - WORK By J. G. A. MEYER, are using these artieles in lieu of a ADDRESS : 
> _ PL. S BROGRSAREA LC) Se OR The demand for back numbers of | teXt book on this important branch H inl 
| 25 CH MPLAIN ST \ i . oh) TOOL the American Machinist, containing of mechanics. American Machinist 
y A . } jj = aah ROOM. this valuable series of articles, has | The set of 92 papers will be sent by 


LAA — been so great, that notwithstand ilt ddressinthe U.S..Can-| 208 TAY 
TALI ENGINEERING APPLIANCE CO, | ine: it has compelled. us to issue | ada or Mexico for’ $5.00, postal, ~~ eee. 


SEND FOR PRICE LIST No 4 JAMESTOWN, N., Y. special reprints of several of the | and toany foreign country for $7.00. NEW YORK. 


36-inch x 98-inch x Gf, Machine. Ingersoll Heavy Slab Milling Machines, 
s—=, Ingersoll Patent Milling Cutters 


60 in. x 60 in. x 12 ft. 
, OF ANY SIZE OR FORM, 


AS in. x 48 in. x 12 ft. : 
{Hin x (hin x 4 ft. | aT om be aac VERTICAL SPINDLE MILLING MACHINES, TRAVERSE HEAD MILLING MACHINES, 














24 in. x 24 in. x 6G ft. 


























! : ll 
: ee A aiaoiat , ALL FOR HEAVY WORK. 

Qanae "7 = = e\ ” mn 

te “A J 32. {ea 

oe | he \ Ss = S = 
2= Stee ul eo Ge 96s 
= ee 4 ones Fes = 

— Nat on leon : F * ean = : = 

= , 


_ — = oF ae _—— i Z 
SE ea “oe ee an P Dee. 2 
eS a = — aeaieliaicxeiecias 
a x | J cm a . . . . 
= Ci ‘ %, Give us an opportunity to name you a time in which we will 
yl il Guarantee our machines and patent cutters to do your work. 
ee iw hy rc e 7 Write for fuller information and photographs. One of our 
Milling Machines in many instances will do the work of five 
| a ae d ' planers. 
| Z : ” a) . 
OU a ~ The Ingersoll Milling Machine Co 
4 ie C7 
Z ZZ A "9 


a Z wa Variable Feeds. Table adjusted by hand or ROCKFORD, ILL., U.S. A. 
“ 7 a power. Spiral Gear Drive. P.O. BOX 3450. 


RRR XXAAEUEXAUEURLERRAESURECEREREL ER EREAEAERELERERE MEARE LEXEAEAERELE 
Sr sn ee a ST 


600 NUE! 6g} )~)d Note These Facts. 
15 and 20 Crank Shapers 


Stroke adjustable while running. Stroke al- 
Ways positive. The vise is swiveled and centres 
furnished. Improved Box table, and removable. 
Heavily Geared. —Strong, Heavy and Rapid. Write us. 


THE SPRINGFIELD MACHINE TOOL CO., : 
SPRINGFIELD, OHIO. 


OUR AGENTS: sin: Giica’e: “SX. ie Wowman, St. Lous, 
? Tool Co., Be 7 









To raise the standard of your work is to increase your sales. One of our customers writes us that 
they have almost doubled their sales by grinding all the bearings on a machine they are making; and 
another says they are finishing more work on one of our machines than they did formerly with four men 
on lathes, and far superior. This is significant and proves our claim, that grinding is the only correct 
and economic way to finish work. 

OUR MACHINE WILL DO AS GOOD WORK AND MORE OF IT IN A GIVEN TIME THAN ANY OTHER, 
WITHOUT THE WATER RUNNING OVER THE FINISHED SURFACES. Any speed of work or traverse 
of wheel between the extremes can be had instantly, without changing belts. This, together with above 
from our customers, fully establish our claims. REVERSING POINTS ARE ALWAYS IN SIGHT (OUR 
LATEST IMPROVEMENT), AND CHANGED INSTANTLY WITHOUT LOOSENING DOGS OR TURNING 
KNOBS, AND HAS FINE ADJUSTMENT. SEND FOR CATALOGUE. 2 


LANDIS BROS., - Waynesboro, Pa. 


Oe OE LNT Ne = : AGENTS : England: Chas. Churchill & Co., 21 Cross St., Finsbury, London, E. C. 
PreTeSTseietes cist iiiistetstestetistististsssistsssisssssy France and Belgium: Ad’Janssens, 16 Place de la Republique, Paris. 


(.& F. Machine Too ston. Thos. K. Carey & Bros. Co., Baltimore, 
Chas. A. Strelinger & Co., Detroit. Pennsylvania Machine Co., Phila- 
delphia. Chas. Churchill & Co,, Ltd., 21 Cross St., Finsbury, London, 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


NEW HAVEN MANUF’G CO. 


New Haven, Conn. 


2 Lathes, 
Planers, 
Shapers, 

Slotters, 
Etc, 












ENGINE “LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, 111 Liberty Street, New York. 
60 South Canal Street, Chicago. 

424 Telephone Building, Pittsburgh, Pa. 











HAND LATHES. 
“SYINVId “S3HLVI 








Multiple Punches, Bulldozers, Drop Hammers, 
raper ac ine 00 0. Fusti tice Hammers, Steam Hammers. 


WILLIAMS, WHITE & CO., Moline, Ill. 
Successor to LATHE & MORSE TOOL C0, 


) D. SAUNDERS’ SONS 
on 


MANUFACTURERS OF THE ORIGINAL 
TRADE a XxX. Os MARK. 
ANY SIZE OR STYLE. SEND FOR CATALOG 
SesTon GSAR WORKS, 


PIPE CUTTING & TaRACON MACHINE 


(FRANK Burcess, Prop BOSTON, MASS. 





A FULL LINE OF 


STANDARD 





the Market. Beware of Imitations. 


> None genuine without our 
\ ti ey Trade Mark and Name. 
" 1 1 | 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 


36 in. B. G. P. F. Worrester and Threading Machines for Pipe Mill use a specialty. 
: = | SEND FOR CIRCULAR. 
@ Mass. Q1 Atherton St., YONKERS, N, Y. 








Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
oe * Rapid Lathe Work,” by 
new method (Hartness System). 
Send for catalogue, 





Capacity 2 in. 





diameter, 


24 in. long. 





2 BY 24 FLAT TURRET LATHE. 





Mention AMEKICAN MACHINIST in writing. 
WORCESTER, MASS., U.S.A. 


SOMETHING NEw! 

mam 2 Adjustable Notch 
Centre Gauge. 

Price, post paid, 60 cents. 


Coffin & Leighton, 


SYRACUSE, N. Y. 


A [ULver’s PRorit 


Lies in the accuracy and amount of work it will or 
can be made to produce ina given time. No machine 















HINGE RULING PEN CAN 4@\) BE WIDELY OPENED, QUICKLY & 
THOROUGHLY CLEANED 
OR DISTURBING ITS ADJU 


WITHOUT REMOVING THE SCREW 


STMENT FORTHICKNESS 
SEND FOR DESCR IPTIVE CIRCULAR 


A) 
937 RIDGE AVENUE 
PHILADELPHIA,P 











will do better nor more than ours. Get our book and 
ascertain just what it'll do. 


The Cincinnati Milling Machine Co., 
CINCINNATI, OHIO 


BRAINARD MILLING MACHINE CO. 


156 Oliver St., Boston, Mass. Works at Hyde Park, Mass, 


Milling and Gear-Cutting Machines, 


Universal, Tool-Room, Plain and Special Milling Machines; also 
Gear and Cam-Cutting and Mill-Grinding Machines. 
50 Different SIZES and STYLES. Cuts and Prices on Application. 


SEND FOR CIRCULAR. e4 ARMSTRONG BORING TOOL. 


A practical “+ around be ring 
and threading tool. Especially 
adapted for the economic al use 
of self-hardening steel. 


MFG. ONLY BY 


Armstrong Bros. Tool Co., 


76 EDGEWOOD AVE., 
CHICAGO. 






















DROP FORGED 
oF STEEL 


IMIECHANICAL DRAWING Petie 


TAUGHT 


Mechanics; Evtectricity ; Architecture; Architectural Drawing and ies signing 
Masonry ; Carpentry and Joinery; Ornamental and Struct ral lron Work : 
Steam Engineering (Stqtionary, Locomotive or Marine); Railroad Enginee ing: 
Bridge Engineering ; Municipal Engineering; Plumbing and Heating; Mining; 
Prospecting, and the English Branches. 


The courses commence with addition in Arithmetic, so that to enroll it is 
only necessary to Know how to read and write A Scholarship entitles the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
long it may take nor how often it may be necessary to review, Students can 
interrupt their studies and change their residences. Scholarships are not 
forte ited upon failure to pay installments promptly. Each student is a class 
by himself, and has the advantage of individual directi ion by a competent 
instructor. Students make rapid pre gress in learning to Draw and Letter 
Specially prepared inatructh ym and Questio m Papers, Condensed, Simplified 
The Steam Engineering course is intended t we engineers to secure 
Licenses. All represent: atio ms may be relic 1 up 

Send for Free Circular, stating the subject you wish to study, to 





The International Correspondence Schools, SCRANTON, PA. TRADE MANIC HEDISTERED. 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1894, inclusive, may 
still be obtained, but must be orde red soon, as 
our stock is nearly exhausted, Price unbound, $3.00 per 
volume postpaid. Bound in cloth, $4.00 pe r volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1894 are 
now carried in stock. Only complete volumes furnished prior to 1894, 
Readers desiring to complete their files or obtain separate 
issues for the year 1894 are advised to order 
soon, before our limited reserve 
stock is exhausted. 


AMERICAN MACHINIST, 203 Broadway, New York. 
BORING AND 


TURNING 
MILLS, 


4,5, & Of. Swing 












CUT TING-OFF MACHINES, 


HURLBUT-ROGERS MACHINE Co., 


So. Supsury, Mass, 














W.D. FORBES & CO. 
ENGINEERS, 


1300 HUDSON STREET, HOBOKEN, N. J. 


BINDINC POSTS, CONTACT BUTTONS 


AND 
ALL ELECTRICAL MACHINE WORK. 
(TWO BLOCKS FROM 14TH ST. FERRY.) 


FINE MACHINE WORK, 


LICHT FORCING, 
DRAUCHTING AND DESICNINC. 





THE COLBURN KEYWAY GUTTER, 





BAKER BROTHERS, 
365 S. Erie St., TOLEDO, OHIO. 


No. 3C. Forbes’ 
Patent Die Stock. 
Range 2 to 6 inches R. H. 





ze? 
_- ££ € 
Oo # ¢ 
rent ; . - 
suilt in four pd a 3 4 
sizes. Combines EE e =°8 
‘ So = 
many points of Wo fur 
© ~~ 
Yor Sh Sea 
] excellence. For w 5 ok 
i OS B*Ge 
A rapid work and O,;Sete 
T . = | “a -) 
: exact duplica ge |BzSs 
q ; : , , Qligeza-— 
} tion of same it has or Bs cw 
f Ax cs | 
( ie no equal. Send om S242 
—} We = for illustrated ; eee 
= : @us 62 
a“ —— catalogue. 52 2 -s 
WW 
<6 
O05 os 3 
om & 
om 


BARNES’ WATER .EMERY 
sn! p. TOOL GRINDER 


A) Has nd pumps, no valves. No 
piping required to sup- 
ply it with water. Al- 
Ways ready for use, 









Simplest in construc- 
tion, most efficient in 
operation Send for 


Catalogue and Prices, 


|W. 5. & John Barnes Co, 


1995 RUBY ST., 


ROCKFORD, ILL. 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lro., 
21 Cross ST., FINSBURY, LONDON, E. C., ENG. 





THE AURORA TOOL WORKS, Aurora, Ind. 
Builders of Upright and Radial Drills, 
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THE ‘ONE ) ALLSTATTER C0 $99 90000000000000000000000' 

"1 New Speed : 

& * 

HAMILTON, OHIO, U.S.A. | ¢ v pee 3 
$ Indicat 

OVER 300 VARIETIES AND SIZES OF > 8} ICa Or 3 

$ No. 106 ; 

@ Working } ck + 

@ like a watch, an © 

* well made. Gra itl ee 

@ show every revolut ? 2 

@ reading either right or 4 e 

e Nickel plate ey oe 

@ Many improved fea- OyT’% * 

@ tures make this the best  —_ + 

@ Indicator on the market at anywhere ¢ 

oe near the > pri oe 

4 PRICE: ek: $1.50. > 

1S h. WitTH Spit CAP, $1.75. | ? 

> Catalogue of Fine Tools free ! 3 

——-, ae 3 L. S. STARRE TT, > 4 

DOUBLE PUNCH AND SHEARS. > ATHOL, MAss.. U.S. A. 4 

@ London Agents: ¢ ‘has. Churchill & Co., Ltd., @ 

PUNCHES AND HEA @ 21 Cross St., Fins bury, E.C, ee 

COSCO OSOSOSOSOOOOOOSS 














W.C. YOUNG MFG. CO,, "°uaa"™ 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


OPEN 
SIDE 
PLANERS. 


Albro Worm and Worm Gear} 


Consumes less 
power and gives 


WELDING MACHINES 
AND DROP HAMMERS. 








DETRICK & HARVEY 
MACHINE CO., 


Manufacturers, 


Coenen, = Md. 











WRILEY 3 wet DRESSER 4 
an ] JUNE 171890 /Qo— 





To be returned or paid fo 
days. It faces rapidly er cuts Vv : 

rooves and all Sh: / °s, $ atte vd Le -ver Get Dull---Are Self. 

Hardening. oe A. J Bu cahinare at Pin Bearings. 

Price. $2.00; Cutt a on Se end for Circular 

T. WRIGLEY, “a5 87 Fifth Av., Chicago, IL, 0. 8. A. 





than any other 
System. Infor- 
mation cheer- 
w fully furnished. 


SEND FOR CATALOGUE OF 
SWEET’S 
ENTRAINED WATER SEPARATOR. 
THE DIRECT SEPARATOR Co., 
SYRACUSE, N. Y. 





The Albro-Clem 
3-INCH UNIVERSAL BEVEL. Elevator Co., 
a ee 411 & 413 Cherry St, 





Philadalobla. Pa. 


Fp Swecial Screws and Studs 
in Brass or Steel. 


st Metal, Stamp- 








Rid 


| 
Gear Cutting, Shee 
ing. Automatic Machinery built to 
order. Send sample or drawing for 
estimate. 


SITTMANN & PITT, 


353 ADAMS ST., BROOKLYN, N. Y. 





STANDARD TOOL CO., 
ATHOL, MASS., U. 8. A. 
MANUFACTURERS OF 


MECHANICS FINE TOOLS. | 





better results| 





IF YOU USE 


THE INTERNATIONAL 


HIGH GRADE AUTOMATIC INJECTOR. 


CATALOG TELLS WHY. 


WORLD SPECIALTY CO., 
113 SEVENTH ST., DETROIT, MICH, 


ARE 
RESULT. 


SMALL 
COLL 
BILLS 








A Brass Grease Cup at the price of an iron one. 
LUNKENHEIMER’S * Jewel’? Grease Cup has been 
designed as a Substitute for Iron cups. It is strictly 
first class throughout, Simple, practical, automatic, anc 
efficient in operation, and will give excellent satisfac- 
tion. Its use is recommended wherever a low priced 
perfect working cup is desired, on Loose Pulleys, 
Shafting, Clutch Pulleys, etc. We also make the 
‘‘Ideal,” ** Tiger,” ‘‘ Marine,” and ‘*Ohio,” Grease 
Cups, Specify and insist upon #* LUNKENHEIMERS.”’ 
None genuine without our name. Catalogue of “up 
to date” Specialties, gratis upon request, 


THE LUNKENHEIMER COMPANY 





ew 
2€ THE LUNKEN VAL ve o3 









JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
Mine Pumps, SINKING PuMPs, PRESSURE 


PumPs, VACUUM PumPS, ARTESIAN WELL 
Pumps, Power Pumps, Erc.. Etc. 





a 
94 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. 





DO YOU WANT TO GET ACQUAINTED 


with the best Lifting Locomotive Injector made? 
If so, send for 


Catalogue of RUE’S “LITTLE GIANT.” 


It contains also much useful information on the 
subject of Injectors in general, such, as we think, 
will be of interest to every Engineer or Fireman, 
as well as to Mechanics and Engineers generally. 


RUE MFG. C0., 118 North 9th St., Phila., Pa. 


PODIENG PFE WOR BY MILLING 3 ALMOST IMPOSSIBLE 


If you have to buy your Cutters 
by the high costs of these Cutters 
and by the long time you will have 
to wait forthem. Geta 


J.E. REINECKER, 


Chemnitz-Gablenz, Germany. 


RELIEVING LATHE ani 
you will, with surprise, find out 
how cheaply and how quickly you 
can make your own Relieved Cut 
ters with either straight or spira 
teeth, rectangular or side relief, 
also relieved worm gear hobs with 

% spiral teeth, cutting faces rectan 

= gular to thread. 

CATALOGUE AND REFERENCE LIST 











oe: MAILED FREE OF CHARGE. 





“IMPROVED 


motion. 











IMPROVED 15” PILLAR SHAPER. 


EUROPEAN ACENTS: 


Chas. Churchill & Co., Lid, 21 Cross Street, 
Finsbury, London. 


Schuchardt & Schutte, 59 Spandauerstrasse, 
Berlin. 


Eugen Soller, Basel, Switzerland. Send for Circular. 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 
Machine Shop Work. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 


15-inch HENDEY SHAPER, 








This Cut shows how stroke can be Adjusted 
with Machine in motion by the Micrometer 
Adjustment, fine and delicate. 


It has Adjustable Table for planing Taper Work. 

The Table can be removed for fastening work to the Apron. 
It has a strong, graduated, swivel vise. 
Quick work, rapid changes, modern ideas. 


THE HENDEY MACHINE CoO., 


Buy the best. 


TORRINCTON, CONN. 





















justed 
meter 
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“THE OTTO” GAS ENGINE WORKS, 


33d & Walnut Streets, 
PHILADELPHIA, 


245 Lake Street, 
CHICAGO. 


40,000 SOLD. 


A MANY NEW IMPROVEMENTS 
FOR USE WITH 





PRODUCER GAS, 
> OR GASOLINE. 


COMBINED 
— —— “OTTO” GAS ENGINES AND PUMPS, 


Consume 25 to 75 Per Cent. Less Gas than ANY 


other Gas Engine doing the same work. 


New York Agency, 18 Vesey St. 

















om st DRIVEN in surat 


HE RAND DRILL co., 
23 PARK PLAGE, WN. Y. CITY. 
Builders of air compressors for all purposes and conditions. 








© Branches: 111 Madison St. Chicago. 
708 Locust St., St. Louis. 


DAW ine MATERIALS FF 





The largest and best assorted stock in America. All requisites 


for field and draughting room. We have made a study of this line, 





ALLEN’S PATENT PORTABLE 


aurd our goods are warranted to be as nearly perfect av it is possible | PHEUMALIC Rivetters and Air Compressors. 


te make them. Prices reasonable. 


CATALOGUE ON APPLICATION. 





DE BERGUE & CO., Manchester, England. 





ob 


rig 








stone trough and much more effective. 
circular. 


Ustad, Favucoven & Morrow Co. 


WET EMERY GRINDER. 


Any amount of water easily applied without the 
use 


of Pump, Hose, Treadles, Cocks, or any of the 


jectionable features common in this class of 
Machine. 
does the work perfectly and quickly. 


Truing Device, which is inexpensive, 
The whole 
practically as simple as the old-fashioned grind- 


Send for 


LELAND, FAULCONER & NORTON CO., 


TO 106 BATES STREET, DETROIT, MICH. 





WILL SAVE ITS COST 


IN SIXTY DAYS. 


Automatie Feed, 


Horizontal Stroke, 





=O >SHOP SAW 








THE Q&C 


703-707 Western Union Bldg., Chicago. 


29 Broadway, New York. 


CO. 











HANDSOME CATALOGUE ON 


NDENSER 
THE CONOVER MFG. 


= Gonuener 





CO. 39 Cortianor Sr.NLY. 





new. 
ready f 





OUR LATEST PRODUCTION. 


No. o Radial Drill. r 
Advantages for all shops. Now 


Something entirely 


or you. 


BICKFORD DRILL AND TOOL CO., 


DPEVEVSVSVSVVVSVSsVVssssessessste 
3 Pike Street, Cincinnati, Ohio. 





. ony STEAM. 


HIENGINE 
Simpson's Centrifugal 
Steam Separator. 


For Supplying Clean and Dry Steam 
to Engines, Dry Houses, etc. 


Place Separator as close ne engine 
as anger the steam taking a spiral 
cours between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe, Steam can enter at 
A or B, as convenience may require; 
also used in conveying steam long dis- 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia. 
THOMAS HOEY, 147 Sumner St., E. Boston, Mass., Agent. 
JAS. BEGGS & CO., 9 Dey 8, New York, ia 


MOFFET PORTABLE DRILL. 











UNSURPASSED Weighs 42 lbs. and 
drills from %& to 

ASA 2 inches diam- 

REAMER san 
® . 
— Runs with Steam 
Will work in any —0R— 
position. 


» Compressed Air. 


Manufactured by 


, JG. TIMOLAT, 


89 & 91S. Filth Ave., 
NEW YORK. 












ie Ga 
_OF IMPROVED 

LUGS; STEAM ENGINES 
Th FULL NET 
CONT RAFT Ion Cemecere PUANT 


FRIOK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 
Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


AUTOMATIC 

WESTON. os 5 ieee 
= | WESTON ENGINE CO. )., Painted Post, N. ¥ 

HIGH PRESSURE BOILERS WES. 


AND Scranton Supp y & Ms a nton,Pa. 


COMPLETE POWER PLANTS u, SS I a ae 















WAYNES ana 
PA 





(Tandem Compound.) 





Me Ge ieee 
Julian Scholl & ¢ = r 











AMES IRON WORKS, °:W£2° 


50 Oliver St., Beston, Mass, 
18 South Canal St., Chicago, Ill, 


1026 Filbert St., Philadelphia, Pa, 


ORR & SEMBOWER, 


(INCORPORATED.) 
IF ar bd 








VERTICAL, HORIZONTAL, MARINE 


AND 


| He HOISTING ENGINES,’ 


VERTICAL AND HORIZONTAL BOILERS. 


READINC, PA. 


WEsTERN Brancu, 60 S. CANAL Street, CHICAGO, 


9 LINK-BELT ENGINEERING CO. 


NICETOWN, PHILA., PA., 49 DEY ST., NEW YORK. 












Complete Elevators and Conveyors for handling 
rials Manila Rope Power 
aunteed Friction Clutches, ete. 


( Western House, LINK-BELT MACHINERY C0., Chicago. ) 


PHOSPHOR-BRONZE 
INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR BRONZE SMELTING (O.LIMITED 
| 2200 WASHINGTON AVE.PHILADELPHIA., PA. 


}ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 


Makers or “ELEPHANT BRAND PHoserHor-Bronze. 


any mate- 
Transmissions, Link-Belt Guar- 











All GENUINE 
INGOTS & MANUFACTURES 
EAR OUR 


REG.TRADE MARKS. 


AR 


Pho sphordbronye: 








HAVE YOU TRIED THEM? 
BOILER CLEANSING COMPOUNDS. “ 


.ord’s Patent Improved or Warley’s Land, Marine and L« 
If Rony do so, You will save Fuel, Labor, and Pre serve 
pour Boilers. We will G uarantee to Remove Scale and 
revenut its further formation. Will also Prevent Pitting. 


WHAT? 


or Corrosion; are doing it every day, in every section of 
the country, and can do the same for you. Write us for 
"THOS. 


HOS. C. WARLEY & CO., M’f’rs, 


P, 0, Box 1262, No, 11 South Ninth Street, * HILADELPALA, sy" 
Mention this Paper. 


we SS FE". SRow sD, 


ENCINEERS, FOUNDERS & MACHINISTS, 


SHAFTING, PULLEYS, Estimates and Plans fur- 


nished for transmittin 












Friction Clutch Couplings. { HORIZONTAL 
1 } AND 
STEAM SIRENS, | 74 VERTICAL 
Send for nnag . SHAFTINC. 





17 Dey St., New York. Also for Erecting same. 
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BROWN & SHARPE MFG. CO., 
ss Oe Me PROVIDENCE, R. I. 







Temple ts tor Gears, 
Patterns for Gears 
Castings for Gears, 
Cutters tor Gears. 
Machines for Cutting Gears, 
Spiral Gears, 
Worm Gears, 
Bevel Gears, 
Spur Gears, 
Motor Gears, 








Hobs. 
FNGLAND acs 6 eee 280 WI hape!l Koad London, F. 
ENGLAND peor 0 . CHURCHILL & CO Ltd., 21 Cr t., Fin 
Ger ‘bar 7; 40 c Hw c a ARDT & SCHUTTE, 59 Spandauerstrasse 
( Berlin, DIEC CHMANS, te she a 5 Berlin, W. 62. 
i} e--FENWICK FRER 21 | Rue ge Paris 
} -¥. G. KREUTZB ERGER, 7) Ru illy Puteaux 
Cu bn It —FRED. A.R H 
Ne Yor« Crry -F.G cRR TS cHM) R 13 +e ibe St., Room 503 
tHE NILES TOOL WORKS ©oo., onic?” 
MACHINE - 
TOOLS ee 
. = oo. 
= oOo = 
Correspondence Solicited. Lil 





60-INCH PLANING MACHINE. 


BRANCHES: NEW YORK, CHICAGO, BOSTON, 


PHILADELPHIA, 


PITTSBURGH. 








Jenkins Bros. Valves. 


Honestly manufactured. 
Warranted as represented. TRADE 





Look for Trade Mark. “eg Pat 
JENKINS BROS., 
NEW YORK. PHILADELPHIA. CHICAGO, BOSTON. 





WM. SELLERS & CO, ame 


PHILADLLPHITA, PA. 
MANUFACTURERS OF 


dz MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines, 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangings, Couplings, ete. 
—— INJECTORS FORALL CLASSES OF BOILERS. 


ep ee Ss" = SSS t Sey | 


THE GRAY PLANER. 


aa 





















...-Manufactured by... 


THE G. A. GRAY CoO., 
477-483 Sycamore ST., CINCINNATI, OHIO. 


Send for list containing 
Over 100 SIZES and lengths, with illustrations, 














Width of space 


a 


at pitch line 








EBERHARDT’S ENTIRELY AUTOMATIC GEAR AND RACK CUTTERS, 
CUTS “GEAR AND RACK” TEETH LIKE THIS AND FINER. 


GOULD & EBERHARDT, N. JR. R. Ave., Green and Bruen Sts,, Newark, N. J. 





PRATT & WHITNEY COMPANY, 
HARTFORD, CONN., U.S. A. 


Have recently improved the con- 
struction of Drop Hammers and made 
substantial reduction in the price of each 
size from 250 to 1,500 pound machine. 

Die Sinking, Milling and Profiling 
Machines and Trimming Presses are also 





offered at reduced prices. Quotations will be given on application. 


Billings Patent Surface Gauge. 


This Surface Gauge zs drop forged, of bar steel, 
and finished in a thorough 
manner, and hardened. 








Send for Illustrated Catalogue and Price List of Machinists’ Tools. 


THE BILLINGS & SPENCER CO. 








HARTFORD, CONN., U.S. A. 
Chicago Office, 17 8. CANAL STREET. 
England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, Lond m - 4 


France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russia—/, BL OCK, Moscoun 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


= TURRET ENGINE 


LATHES. 


me |, 


IRON AND BRASS WORKING MACHINERY. | 


























SEND FOR ILLUSTRATED CATALOGUE. 


The shored Manufaeturing Go, 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION, 


The most Com- 
plete, Compact, 
and Reliable In- 
dicator Outfit, for 
indicating high or 
slowspeedengines 
now made. This 
instrument re- 
ceived at ‘The 
World’s Colum- 
bian Exposition ”’ 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work- 
mansbip and Fin- 
ish, Reliability and 




















BUILT BY 


Fifield Tool Co. 





LOWELL, MASS. 


PHOTOS, DESCRIPTION AND PRICES ON APPLICATION. 


Saad Efficiency. Send for 
Special Pamphlet, ; 


» 
| j Vel! fa 2 
‘ 
t WiRe) } ‘ 
{ Ph c q.* 











UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


~ WYMAN COMMON | 5. 0. ALLEN, Presper. 


i ideas | WM. Bb. FRANKLIN, Vick-PRESIDENT. 
DROP FORGINGS F. B. ALLEN, Seconp VICE-PRESIDENT. 
J. B. Prerce, SECRETARY & TREASURER. 


THE ACME MACHINERY C€O., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, @@ 


Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


E have on hand for immediate delivery one Eight 
Spindle Automatic Drill for drilling bicycle parts. 


Will drill from 4" diameter to 1%" diameter. Send 
tor cuts and description. 


THE HENDEY MACHINE CoO., 


TORRINGTON, CONN, 








~ Woop WORKERS’ VISES — 



















P..T, DEC. 5, 1882. 
PAT, DEC, ry 1883. 
PAT. AUG, 25, 1885. 








Manufacturer 


E: 


PAWTUCKET. R. 1. 








IPS & DIE 





